a Tool? The onswer may cost one million —p. 


WANT GAS - FREE TANKS? — Here's a safe, one-hour method — p. 47 
TOPS IN WHAT'S NEW—The best of last year's ideas—p. 54 
WELDING PRESSURE METHODS — How to do it in the field— fg. 56 
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HUDSON SOLO-AIRE units as pictured above are 
employed for dissipation of heat directly to air in 
rapidly expanding diversification of services. Almost 
every modern chemical plant, gos processing plant, or 
oil refinery, has cooling problems for which engineering 
comparisons dictate the use of Solo-aires for one or 
more services. 

in water-scarce locations the choice of Solo-aires is 
obvious. Even where water is plentiful, careful com- 
parisons of capitol expenditures for cooling tower, 
piping, valving, water pumps, hot fluid to woter ex- 
changers, and costs of water treating, power and 
maintenance may result in selection of Solo-aires for 
direct cooling with air 


Where summer ambient air temperatures are too 
high to effect the required cooling with direct use of 
air, the HUDSON COMBIN-AIRE, in which air is first 
pre-cooled during warm weather, allows the advantages 
of air cooling with none of the disadvantages of ordi- 
nary cooling towers. Combin-aires are now constructed 
of fireproof materials, and as water spray is completely 
eliminated, they may be installed adjacent to process 
equipment. 

Before proceeding with final design of process plant 
cooling systems let HUDSON assist you in making com- 
pletely objective comparisons of water versus air cool- 
ing for all services 


ENGINEERING CORPORATION 


FAIRVIEW STATION HOUSTON, TEXAS 


HUDSON 
. 
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IN PETROLEUM | Lubricants and Gasoline Additives IN CHEMICALS 


Products that lead in sales are the products that deliver 
dependable quality and performance. And where quality 
ind performance count, rely on Enjay. Enjay supplies 
the chemical, surface coating and petroleum industries 
with a complete line of uniform, high quality petroleum 
chemicals, backed by pioneering research, experience 
ind proved results. Enjay is also ready to assist you in 
developing new or improved products through chem 
istry. Call Enjay next time for your chemical needs. 


Enjay Company, Inc. ¢ 15 West Sist Street, New York 19, N. Y. 
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N AIR INCREASES OUTPUT... 


This new %Proportioneers% installation at 
the Marcus Hook plant of Sinclair Refining 
Company utilizes phase control between 
components of lube stocks to reduce batch 
blending to completely automotic com- 
pounding. %Proportioneers% recirculation 
method permits exact presetting and control 
of component and additive ratios and al- 
lows quick adjustment of the total rate to 
production requirements without affecting 
these ratios. % Proportioneers% Continuous, 
Automatic Compounding makes possible 
greater flexibility between small and large 
quantity production with increased oper- 
ating efficiency and new economies in 
material handling. 


als 
Proportioneers®. compounding panels at right. 
Oo additive storage upper left. and flash evaporator 
in background. 


Back side of compounding panels showing control 
vaives. recirculation system, and blend manifold. 


als 

All equipment shown red 
in flowgrom furnished by 
%Proportioneers, Inc.% 
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WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins Triple Seal increases conservation savings and adds 
Double Pontoon Floating Roofs soon pay one ay: 
for themselves in liquid conserved. Only 


Wiggins Double Pontoon Floating Roofs 


Multiple gas-tight pontoon compartments increase 
safety, strength and buoyancy 


f Simplified design gives strength with minimum 
iave every important feature for max}- trussing, making inspection and maintenance easy 


mum conservation ...safest operation... F 
peration Complete, clean drainage reduces corrosion 
low-cost maintenance, problems. 
Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by u riting us on your le tterhead 


for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Fioating Roofs, Ory Seal Gashoiders, 
Lifter Roofs, Cone Roofs 


2 
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AL AMERICAN TRANSPORTATION CORPORATION 


135 SOUTH LA SALLE STREET - CHICAGO 90, ILLINOIS 
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Other McGraw-Hill Petroleum Publications 


Batting Averages, Covers, and Indexes 


( NE of the services to which we have access as a McGraw-Hill 
publication is the company’s Department of Economics—which 
regularly provides us with predictions as to what's ahead in the eco 
nomic and business climate. You seldom see these predictions as such 
because we usually use them as background information or rewrite 
them to fit our own particular requirements. But they are with uy, 
just the same 
It was rather comforting, therefore, to learn from a recent report 
from Dex Keezer, director of the depart ient, that during the past two 


and a half years his group's predictions have shown a batting average 
of 0.816. Out of 114 specific forecasts made during that period, 93 of 
them proved to be exactly right as stated, and the remaining 21 were 


not quite so accurate. Looks like we should be paying even more 


ittention to what Dex says—and so to start the year off properly, here 


" t he sees for “$5 

In general: “The upturn in business now in progress in the U.S. will 
be well intained through 1955. Some sogginess will develop toward 
the end of the year but it will be relatively transitory 

* * * 

You've probably noticed the new front cover design on this tssuc 
It was worked out by our art director, Bill Caperell, with much side 
ine coaching from the entire staff and a few outsider 


When Bill w isked to revamp the cover he was given three 
specifications to folk 1) redo the lettering of the iblication nam 
to ke it more legible. but (2) at the me time retain the character 
of the former lettering so the chang vouldn't be too much of a shock 

ou, our readers, and (3) get more “excitement” into the cover 
| ooks two me like he has done 1 good ob on ill three counts 

While he was at it. Bill put a few deft touche on the backbone 

ine of the cover so that ' ll be able to pick out a particular 
fry stack of copies more quickl 


( rie ] St matter We ve con piled oul annual author ind subject 


index for the 1954 issues of PETROLEUM PROCESSING. You can have 
uur copy—no charge, of course, simply by sending us one of the 
Reader’s Service cards you'll find between pages 108 and 109 of thi 
’ i¢. Circle No. 40 on the card, fill in your name and addres ind 
drop the card in the nearest mailbox. No post required in the U.S 
And while you're at it. why not use that card to request more 
infor tion on any of the iter reviewed this month in our annual 
Tops in What's New” (pp. 54-55) 
& 


Editor 


Notional Petroleum News 
The month y marte’ing maae 
tne covering news prices trans- 


portation, storage, merchandising 


Platt’s Oilgram News Service Piatt’s Oilgram Price Service 


A daily independent ojl-news re A daily independent oil-price re 
porting service issued from New porting service issued from New 
Yort, Chicago and Houston Yort, Chicago and Houston 
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Store ‘and | Distribute 
your bulk liquids 


“GENERAL AMERICAN 
ST ORAGE TERMINALS 


“Chicago 90, ins 


In five important markets, 
General American offers you 
complete bulk liquid storage 
facilities. Many leading shippers 
and processors have found these 
facilities add profit when they 
market their bulk liquids. They 
can maintain inventories of their 
products for distribution at the 
right time and place; gain econ- 
omies of shipping in bulk; and 
conserve capital. 

Modern storage tanks .. . for 
anything that flows through a 
pipeline . . . are yours to use. 
You can be sure of privacy. Care- 
fully guarded manifolds, pipes 
and pumps to protect your prod- 
uct against contamination. Bar- 
relling, drumming, canning and 
blending services at New York, 
New Orleans and Chicago. All 
this, without capital investment 
on your part! 

Ask about the marketing ad- 
vantages you receive from leasing 
General American's tank storage 
terminal facilities. 


General American's terminals in 
these five important markets: 


Port of New York (Carteret, N. J.) 
Port of New Orleans (Goodhope, Lo.) 
Chicago, Illinois 


Port of Houston (Galeno Pork and 
Pasadena, Texas) 


Corpus Christi, Texas 


Ag: 

| 

the market demands— 

no capital investment 
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What's Happening 


in Refining 


. .» Plans for first complete refinery in Hawaii have been 
announced by Standard Oil Co. of California. A 
plant of between 20,000 and 30,000 b d capacity ts 
to be built in near future on an as yet undetermined 
site in Honolulu at an estimated cost of $25 to $30 
million. Products will be two grades of gasoline, 
Diesel fuel, and fuel oil, company said 

Only existing refinery in the Islands is 3000 b/d 
skimming and asphalt plant of Pacific Refiners Ltd 
Main suppliers are California Standard, Shell, Tide 
Water Associated, and Union Oil. Industry estimates 
of Hawaiian demand during first half of 1954 were 
about 29,000 b/d. Taxable gasoline sales have been 


averaging 9000 b/d in recent months 


. - « Imperial Oil Ltd. has awarded a contract for 
the cat poly unit and naphtha fractionator at its loco 
Brit. Col., refinery to Canadian Bechtel Ltd 

tion of the units is scheduled for Sept 


Comple 


... Two proposals for a refinery in Arizona have come 
to light, chiefly because of central Arizona resident 


becoming agog over smog. The Phoenix area is subjec 


to atmospheric conditions similar to the Los Angeles 
basin. One proposal, reported to be backed principally 
by Bankers Life & Casualty Co. of Chicago, is for 
a plant at Florence, 60 miles from Phoenix. The other 
proposal, on which little information has been dis 
closed, would locate a plant in Phoenix 


. . » New construction projects approved for fast tar 
write-offs recently include the following 

Sinclair Refining Co., $3,252,000 for expansion and 
revision of catalytic cracking unit and gas plant at 
East Chicago, Indiana 


Esso Standard Oil Co.. $612,000 for two 25.000 b/d 
crude desalting units at | verett, Mass 

Frontier Refining Co., $1,500,000 for 2000 b/d 
catalytic reformer, 3000 b/d desulfurization unit nd 
Six storage tanks (total capacity 185.000 bbl it 


Cheyenne, Wyo 
Great Southern Cl 
lation of iddition il 


emical Corp., $94,000 for instal 

ydrogen con pressor m 
platinum type catalytic reformer at Corpus Christi 
Texas 


Salt Lake Refining ( $185,000 for dditional 
Steam generation facilities at Salt Lake Citv. Utah 

Humble Oil & Refining Co., $236,500 for additional 
facilities on alkylation unit at Baytown. Tex 

Honolulu Oi! Corp $1,104,500 for natural gasolin 


int to process 6,500,000 cfd of ga nd produc 

LPG products in Nolan County, Texa 

plus gas gathering systen 


Magnolia Petroleum Co $119.500 for rdditional 


compressing and stabilizing facilities at Hurricane 
Creek natural gasoline plant, Beauregard Parish, La 

Stanolind Oil & Gas Co. (as operator), $209,000 for 
additional compression and auxiliary facilities at the 
North Cowden natural gasoline plant, Ector County, 


Texas 

Cleveland Gasoline Co.. $136,000 for natural gas 
liquids processing facilities, gathering and transmission 
lines, near Norman, Okla 

Goliad Corp., $4,081,750 for a natural gasoline 
plant to process 188,000,000 cfd of gas, in San Patricio 
County, Texas 

Cities Service Oil Co. (as operator), $6,843,000 for 

natural gasoline plant to process 45,000,000 cfd 
of natural gas into LPG and natural gasoline, in Mid 


land County, Texas 
Phillips Petroleum Co., $487,000 for additional facil 


ities at natural gasoline plant in Upton County, Texas 


..- Output of new Wrenshall, Minn., refinery of Inter 
national Refineries, Inc., (10,000 b/d) will be marketed 
by two Minneapolis private-brand distributors, Western 
Oil and Fuel Co. and Direct Service Oil Co., who 


have “substantial” interest in International and who 
have just co leted merger arrangements. Together 
the have over 250 retail outlets in Minnesota, the 
Dak tas. Wisconsin lowa na in « inada 


MecCallen Refining Co., Huntington Beach, Calif 
1as Shut down its 6000 b d ski ng plant temporarily 


but wi try to stay open somehow” over the long pull 


in Petrochemicals 


.. +» Pipeline movement of butadiene from Texas to the 


nthetic rubber plants in Akron, Ohto, is being talked 
thout again | f the rubber compani Gasoline 
ild | ed i carrying vehicle in existing product 
line Alt iwh still in ft talk stag such movement 
ht teri hick yvouldn't iril he limited 

to butadienc | petro il plant 

! COT rket 

Shell Oil Co. ha ibtained a fast tax rite-off 

ppr of an expected $192,000 investment 
in facilities for transferris glycerine and epichloro 
irin from Shell Chemical Corp. plant and its marine 
ding and ur iding docks at Houston (Deer Park) 

Tex Deleted from the write-off but listed as part of 

yal n mal 4 (nM) 

.. + Lynn Carbon Black Co. plan full-scale carbon 
ck plant in tl San Angel lexa irea, for re 
ircl nd d lopment rk on it Furmatic pro 

xa ind capacit ve not been deters 
nad 
Cor lated Carbon ( ry of Chicago ha world 
pnts t I nulacture rbon black by the new method 


n other than the experin ental unit Consolidated has 
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located sites for five such plant two in Louisiana 
ind one each in No. Dakota, Wyoming, and Canada; 
ind ha nore 


plans-for five 1 


Output from San Angelo is planned to be sent to a 
new fertilizer plant Consolidated is building in Chicago 


[his plant will produce a pelleted, organic fertilizer 
containing 12° carbon black 


. « Dow Chemical Co. has purchased Versenes Inc., 


i Framingham, ™M manufacturer of chemical 
peci altic used in ich field as detergents Oaps, 
textile rubber, petroleum, and related industries, and 


known as chelating agent 


. « Goodrich-Gult Chemicals, Inc., reports it has 


eeded in reproducing the true molecule of crude, 

natural rubber. Patents have been applied for. Com 

” pany tates different iterials are used than those 
to ike GR-S and the rubber could not be produced 


in presently existing government-owned synthetic rubber 


put it at considerably 


“ANIC”, a group of petroleum companies con- 
FE trolled | the Italian government (Ente Nazionale 
Is rpuri),. ha tarted nstruction of a $75,000,000 
; * plar t R nna tor roducing synthetic rubber and 

nity nous fert rs fron thane (natural 

i iro vells near the plant site 
Potential itput, expected to be attained in three 
F i the rupber which 38 to 
™ t 2 S. home price is about 23 
. Fert ror thor he about 350.000 ton vr. Gas 
ted t ¢ about 14 billion cu. ft 
4 


» Shell Petroleum Co, Ltd. is nearing completion of 


plant OXY resins at Stanlow, England 


Oper f re expected to begin early this vear and 


in Markets and Prices 


Markets for refined products had a healthy glow 


cr. weather kept demand for both 
nd fuels strong. And prices remained 
nt f ving increases in several of the principal 
Gasoline also staged a comeback in territory served 


the Great Lakes Pipe Line—from Kansas to the 


en shortages developed at many 


rminal points. Discounts (from quoted prices) were 


| switch was due to unusually heavy Fall plowing 


that hanced 


consumption in this area as much as 100 


over estimates of some district sales offices 


\ good season for all grades of fuel oil and an 


improved Spring market for gasoline was the outlook 
ix 


as seen refiners at mid-month. General optimism 


was based upon expectations that a winter favorable 


to fuel oils is ahead and that rising prices for home 


heating and industrial oils will mean maximized fuel 
oil yields with gasoline production held down. Adding 
to the brighter outlook was the fact that refinery runs 
had been held below 85% of capacity 


... A hike of 0.25¢/gal in distillate fuels at the Gulf 
Coast and rising tanker rates boosted light fuel prices 
0.3 to 0.6¢ along the eastern seaboard 

Heavy fuels went up 7 to 16¢/bbl. at Atlantic Coast 
ports, due mainly to strong markets and higher rates 
lor dirty bottoms. Increases in distillates at the Gulf 
ilso boosted prices at inland water terminals And 
cold weather in north central states brought “pre- 
miums” of as much as 0.25¢/gal (over Group 3 low, 


plus pipe line tariff) for “pipe line” distillates 


. . - Continued heavy demand for mid-Continent resid- 
ual brought a S¢ advance, to $1.40/bbl., in Group 3 
price for No. 6 fuel. Traders were predicting that No 
6 price will reach $1.50, Group 3, by midwinter 


in Foreign Operations 


. » « The Johnson Line, a large Stockholm shipping 
company, will soon begin construction of a refinery 
at Gothenburg, with an approximate capacity in its 


initial stages of 2600 b/d. Facilities will include 


Te 
itmospheric and vacuum stills, and asphalt oxidation 
Light products will be further refined at the company’s 


existing refinery at Nynashamn, south of Stockholn 


. . « Esso Refinadora Petroleo 8S. A. wil! build a new 
lubricating oil plant at Buenos Aires, Argentine, of 
approximately 10,000 b/d capacity. utilizin solvent 


extraction process. Cost and time schedule for comple- 


tion were not disclosed 


in Labor and Transition 


...» A no-raise agreement featured the union contract 
for one year signed at Standard Oil Co. (Ohio) No 


I 


refinery in Cleveland. It is first time since end of 
World War II such an agreement was made by the 600 


emploves, whose bargaining agent was Local 395 of the 


Oil Workers International Union 


. « « Professional unionization failed in barvainine 
election at Cities Service Refining Corp., Lake Charle 


La., in which professional and technical employes 
turned down American Federation of Technical Engi 
neers (AFL) representation by a 45-29 vote. The re 


sults have been certified by the National Labor Rela- 


tions Board 


. . » Eventual extension of Western Canada crude line 
to Montreal must come and is real kev to oil self- 
sufficiency for Canada, according to J. G. Godsoe 
president of British American Oil Co. Line now brings 
crude from prairie provinces to Sarnia. Montreal 


‘ 


refining, 178,000 b/d and a third of Canada’s total. 


still operates largely on imports 
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Shop fabricat 


In the past 50 years, Lummus has designed, en- 
gineered and constructed over 700 major plants 
and installations throughout the world. We would 


be pleased to work with you on your next project. 


PROCESSIN Jar 


The Lummus Company, 385 Madison Ave 
Engineering and Sales Offices: New Yor 


don, Paris. Sales Offices Chicago, Caras 


Honesda le, 


Pa. 


Fabricated Piping Plant 


nue 


k, He 


New York 17 
iston, Montre 


N.Y 


Heat Exchanger Plant 


Fas 


hic ago, 


Indiana 


DIVERSIFIED TO BUILD OR EQUIP PETROLEUM, CHEMICAL AND POWER PLANTS 3 
ne Engines f tion of petroleum refineries 
Engineering and construction of chemical and petrochemical plants Manufacture of heat transfer equipment % 
Heat Ex y 
: 
HE 10" and installation of pressure piping Manufacture of heaters . 
Fabricated Piping Division Mester Divisias 
Lon- 


When Seeking a Source... 


Consider the wealth of experience Graver has gained in field 
erection in alloys .. . experience that dates from the birth of 


alloys. It is standard procedure for Graver to build large, site- 
erected tanks, towers and process vessels of every size and de- 
scription—like the large nickel-clad tank for storing caustic shown 
above, and the intricate spray tower on the right. 


Both in this country and abroad, Graver has acquired a reputation 
for fine craftsmanship, plus a unique ability to more than satisfy 
customer demands. 


For all industries—chemical, petroleum, food, pharmaceutical— 
Graver fabricates in nickel, stainless, clads and aluminum, as well 
as in carbon steels. Precision work, painstaking care, intensive 
inspection methods—these are integral parts of the Graver method. 
Taken together, they mark Graver as a source worthy of your 
consideration. 


GRAVER TANK & MFG.(0. NC. 


East Chicago, Indiana 
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Will the “Quantum Jump” Replace 
Petroleum Processing Plants? 


*UPPOSE you could drive a car 15,000 miles on a 
pint of gasoline? If retired Army Col. Harry Hard 
quantum jump” scheme for an 8000-fold boost 


4 


§ 
in usable energy from coal, oil and carbonaceous fuels 
Fairchild Engine & Air 
plane Corp. sees some possibilities in it and has nego 
tiated to establish Hardsog in a laboratory at North 
Mass. to develop his theory 

Carbon atom excitation, a type of atomic fission not 
tried before, is the for the Excitation 
upsets the energy balance within the atom, releasing 
energy in the form of heat, temperature and pressure 
The fission might be the form in which excited carbon 
breaks 
16 million electron volts of energy 


works, it tht be possible 


mig 


boro 


basis process 


into one hydrogen atom, one boron atom and 


The products would 
would 


not be radioactive and one pound of carbon 


release 55,900,000,000 Btu 
Tests have been conducted using both bituminous 
coal and insulating tar—the latter accidentally. Calor 


imeters the energ, from 


and 2 or 3 Ib. of 


were destroyed by produced 


0.001 gram of coal insulating tar 


produced an explosion that completely destroyed 
frame laboratory building 
Military interest has been captured by the fantasti 
One 


possibilities of the government 
hat though not completely 


quantum jump” 


agency stated tested it 


invention has a reasonable chance of successful oper 
invention of the century. or it may 

Anyway 
Conventional 


This may be the 


an inventor's dream don't rush out 


your stor tanks 


gasoline 1s 


good for a few more years R.L.D 


Knock Reaction Studies Give New 
Cives to Motor Fuel Quality 
HI 


nologists have 


1utomotive and petroleum processing tech 


learned a great deal about 


bustion knock in the past several years, and the apphi 
cation of their findings has resulted in increased power 


and performance for automobile engines 


Research by du Pont in the chemical reactions 
ausing knock throws additional light on the subject 
ind may eventually provide refiners with the knowledge 
to improve still further the ability of their gasolines 
to suppress engine knocking 

Up until the last few years,” it ts reported the 
physical nature of knock and the factors affecting 11 
had been explored. but only a few glimpses into the 


ictual chemical reactions causing knock had been ob 
tained. It is only recently that techniques have becn 


improved, instrumentation refined, and the knowledge 


f rapid chemical chain reactions developed to the 
point which has allowed real progress to be made in 
the study of the chemical reactions occurring in en 
gines As a result of these recent chemical studies 
the picture of the changes which occur in the fuel-air 


19585 


mixture in an engine prior to combustion, the effect 
knock and the method by 
antiknock functions has become more clear 
Special work was carried on in the du Pont labora 
tories to determine the presence of fuel oxidation prod 
ucts prior to Although 
oxidation preceding combustion in an engine is a very 
the 


features appear to be the form 


of these changes on which 


:utolgnition hydrocarbon 


complex reaction the essential 


ation and decomposition 


report pocs 


on 


of organic peroxides, and the reactions of their decom 


position products to form hydrogen peroxide, formal 
dehyde and radicals having high 
The 


these 


amounts of energy 
important part in 
Although the knock 
a rather simple one consisting of ex 
tremely rapid production and c« 


hydrocarbon type plays an 


reactions, it was shown 


reaction may be 
mbination of hydrogen 


and oxygen containing the formation of the 


specie 


concentrations of these spe necessary to 


the 
burned in 


the reaction is dependent On 


Structure 
the 


*? 


hydrocarbon or other fuel being 


envine 


An example is given of the effect of the hydrocarbon 


type In general, olefins blend with paraffins to give 
higher octane numbers than would be predicted from 
the octane numbers of the two components It has 
been seen that olefins inhibit their own oxidation They 
ilso act to inhibit the oxidation of paraffins with which 


they are blended. Addition of diisobutylene to n-hep 


for 


tune cXampie, raises the engine con pression ratios 
at which oxidation of the heptane ts initiated and at 
which a cool flas ippears, and slows the cool flame 
reaction so that considerably more severe engine condi 
tions are required to produce autoignition 

New information on the reactions leading to knock 
such as is reported here, points the toward better 
understanding of improved thods for controlling 
abnormal combustion in engine either by changes in 


the type of fuels the refiners turn out or in new engine 
design V BG 
K Antih k A M.S 
E. 1. du I N & 
S 4 \ A f 


Future Oil Measurement Methods — 
As Seen by an API Task Group 


H 


m crude charge to produ t 


if al in the refinery 
could be 


calculating from ort- 


| volume measurement 


shipped 


handled without men doing gaging 


fice meter charts and watching meters print tickets at 


loading racks? Suppose most of the so- alled inspection 


tests als ould be made without taking the product out 
itl mn 

Suppose all this information could be determined au- 
tomat 1} it the several location converted into elec 
tri puls« nd fed to central control panels? There 
1 few men could break it down and perhaps re-direct it 
to the proper departments—for instance, accounting and 
the like 


‘ } 
an 
Critical 
O te i 
4 
ry 
‘ 
> 


Tomorrow 


Much lost time and motion could be saved. There alkyl benzol by a modified sulfuric acid processing 
1 be | hazard of fall nt tank ladders and nethod. Present production of alcohols is about 3500 
; fewer sesstimat in bad weather. Accuracy should ton/yr. and that of alkyl benzol about 2000 ton yr 
: rtainly be improved and information made available [he Chemische Werke Huels, near Duesseldorf, 1s 
processing annually about 300,000,000 cubic meters 
| This ts not Buck R rs fantasy of the far future (approx. 11,000,000,000 cu. ft.) of natur il gas from 
| I hatan A n Petroleum Institute task com the Emsland oil fields, refinery gas from the Gelsenberg 
tt ed ibility when asked to con ind Scholven hydrogenation plants, and about 12.000 
: t future oil ' ents might be liked. The tons of butane from the Deutsche Vacuum refineries 
t that ! lin 19 will be about 65% near Bremen, and the BP plants 
- n it n i out S million bbl Acetylene, ethylene, and propylene are Huels prod- 
a) re than now being run to still ucts, made by the electric-arc method. These, in turn, 
= As an answer to: “What will we keep it in?” the) re used to make synthetic rubber, plastics, solvents, etc 
tulated the po lit f a non-stop system fro: Recently a test project has been set up for pilot plant 
tation. V¢ t this would utilize work on aromatics 
1 “surge Capacit If the Phenol production began recently at Zweckel, West 
f y ned in so that 65 phalia, by the Phenolchemic GmbH, using a so-called 
throughout require responding stiff Cumole™ process. Benzene and propylene, the raw ma- 
ne nvestment st teri tre the Scholven hydrogenation plant 
I ttee stated I I re 18 NO apparent rea- (utput ts timated at about SOOO ton yr. of the phenol, 
ntire ‘nt operation in rude Wi out SOOO tons of acetone as a Dy-prod ict 
! refined prod nnot | oll t The Cumole process was licensed for use from the 
i i c det nation of net quantit Bri fir Distillers Co. Ltd. who, in cooperation wit 
f lat rdin f inventor ntrol fercules Powder ( had developed it from an original 
lation ld information, and other thod invented by a Prof. Hock. Phenolchemie GmbH 
rtant end it ctual measurement Iso using new procedures developed in the labora- 
They envisioned that the ultimate result would be tories of a parent fu Berewerksgesellschaft Hibern: 
- liate pr ration and availability of financial A.G., f e oxidation of isopropyl benzol and the 
¢) id ot! rating statistical report i! plitting of hydroperoxide 
Phen ie | new German company, founded 
| not nearly so remote a nM SE t re f the f re owned | 
kM nd new d Bergwerksgesellschaft Hibernia A. G 
radio and r 1 at Hern Ruetgerswerke A. G., Frankfurt 
ke S n-Chemie. Gelsenkirchen-Buer; and Harpenet 
nt——even in ery Aktien-Gesell ift. Dortmund 
Several other companies have plants stil! under con 
rhe RI Olefinwerke at Wesseling, in 
k Oil t R refinery gases to produce 
> nd lene and n 
et ( pletion is expected by some 
55. The Ruhrbau GmbH, owned 50 by 


West Germany's Petrochemicals— er at Leverkusen, plans to establish 
Still Small, but Rising Steadily 


Sull 


ethylene 


Kn ck-Grieshe 


4\.G., Frankfurt, plans to use pro- 
pylene to produc propyl alcohol 
NDUSTRIALISTS nH irg sce good progres 
«tf f Far rke Hoe t, also near Frankfurt, plans t 
petrocne 
re } Darmstadt ilfield roduce 
West G f efly to the increasing . ; 
is t ride loroform, carbon tetrachloride, and 
ey n ng the st year has it been : - 
p production of petroc An interesting sidelight in the reports on the plans o! 
{ these products at competitive price Hoechst is that the firm is studying the possibility of set 
e duty-fr rts of crude oil and oil prod n plant to make ethylene and vanadi free 
‘ rt nuf tu f chemicals were permitted oke fron rude oil. the coke being aimed at aluminu 
“ What is the present petrochemical production in West nufactur 
4 Germany’ N then ls are being produced by tl It's all small potatoes yet, however. Output of the 
A Dx N fur near H er, and by the Ger petroche ils will remain small in comparison to vol 
nS Wintershall Oil Co., and the ime of chemi produced on the coal-acetylene basi 
Gelwerke Julius Schindler, all at Hamburg This ts nly because coal-chemical production seer 
| tk npreussen (¢ in the Ruhr is using refinery to ¢ t all the products needed by industry and 
i Wesselin drogenation plant, the BP re sc |. of which West Germany still has large re- 
fin Anglo-Iranian) and the Deurag refinery for the rves will remain a cheap raw material for some tme 
f of isopr alcohol, butyl alcohol, and 


‘ 
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CATALYTIC CRACKER OUTPUT 
INCREASED 6000 BBLS. PER DAY 


Slurry exchangers cleaned chemically by Dowell Service 


in only 12 hours with profitable results 


INFORMATIVE PAMPHLET 
All types of equipment on cata eke e been ‘ 


Dowell’s chemical method equip cal D e dire 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for 


DOWELL 


Boilers « Condensers « Heat Exchangers - Cc ng Systems 
Pipe Lines - Piping Systems - Gas Washers ~ Process Towers A Service Subsdiory of 
Process Equipment . Evaporctors - Filter Beds + Tanks 


THE DOW CHEMICAL COMPANY 
Chemical Services for Oil, Gos and Woter Wells 


DOWELL INCORPORATED ¢ TULSA 1, OKLAHOMA 


| geh-put on i fl 1 italvt cracnke il ‘ 1) ned ‘ 
is reduced because deposits badly | ed the ri 

hangers. Dowell chemically cleaned the shell side of t led 
exchangers u thar irs i 1 | tt Lhe 
the perator was able t tep up the thr ef] 

wking ur (MM) ‘ ‘ ‘ " ‘ el 
| eased ethciency a made it possible t ’ 
resultiz from D ell Se, e had an estimated tall \ of ‘ 
cleaned etiectivel 
il nant and 1 am j i i, \ 
M PROCESSING. Jar tain more data on advertised products see page 108) 13 


HANDLE LIGHT 
HYDROCARBONS* 
AT HIGH 
SUCTION PRESSURES 


NO STUFFING BOX! NO PACKING! 


Bingham Stuffingboxless Pumps are tures to 850° F. and higher also can be 
successfully handling liquids having handled. 
high vapor pressure requiring high Bingham Stufhingboxless Pumps are 
suction pressure and, frequently, ab in service today all over the world, 
normally low pumping temperature with distinguished records in reliabili 
( 400"). ty, continuity of service, and low 
Standard models handle suction maintenance. Write to your nearest 
pressures up to 2,000 psi (higher pres Bingham office for Bulletin 107 or for 
sures available) Pumping tempera idditional information 


*And other volotile liquids 


BINGHAM 

STUFFINGBOXLESS 

PUMPS OFFER: 

@ Lower overall 
installed cost 

@Less operating 
attendance 

@No misalignment 
of moving parts 


@Smooth operation 
®No auxiliary lub- 
ricating system 

@No exposed 


moving parts 
cooling 
@All parts are 
al accessible 
FIREPROOF AND EXPLOSION-PROOF! Lectoge of Bottery of Type KT Stuffingbos 
vop sim phere eckhage from ti:de nto ess Pumps hondiing ght hydrocorbon oat 
2 pump me bie. Not y is plont and personne ow tempercture Jer high ton pres 
protected. but s of pumpage prevented sure. Tennessee Ge Tronsmission Co 
Type KT Multi Stage Stuffingboaless Pump ustrated pilont, Gabe, Kentucky 


SALES AND SCRVICE OFFICES 


MASS Pit BURGH PA 
A A FRAN ALF 
SINCE 1921 
BINGHAM PUMP COMPANY po 
tA $ PA MINN 
General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon NEW OP LEAN A A OKLA 
ns ex City NY TORONTO OF AN 
Factories: Portiand, Ore. Vancouver, 8.C., Caneda one one 
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PUMPS 
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Letters 


The 1955 Forecast 


To THe Eprror 


interesting, and | 


in view Of what 


What 1955 Will Bring Refine: 


This 


we c 


V. B. Guthrie, December 
1867-71]. However 


I had the pleasure of intro 


of the leading 


at a National Petrole 


is 


some 


national 


meeting, and he made a s 


dictions which were 


but very believab 


moment. Fortun 
try, in three or f« 


had completely 


erally read predict 


crossed 
However, this 


NPA speaker di 


al 


dence in him, and 


tri 


TROLEUM PROCESSING’S 
will work out fav I 


Ire 
President 


The Pennz 


Oil City, Penna 


lo THe Epiror 


gestion I ha ve, 


sider for next year 


figures may be 
stood they 
averages rather 
the year The 
is attuned to 
barrels per d 
correlation with 


would be easier 


hgures were usec 


Manager, 


Economics & Statistics 


The Ohio Oil 
Findlay, Ohi 


Red Face Departm 


To THe Eprror 


Way my art 


Allis Chalmer 
Milwaukee, V 


ent 


Mu 


Ask about 


Oronite’s “custom-formulation’ 


of lube oil additives 


Oronite specialize custom-formulating” 
idditives to vour exact needs meeting 
your price and performance speciheations 
Because of Oronite’s advanced research 
testing and manufac turing fas ilities. custom 
compounding has been accomplished at 


progressive ly lower treating costs 


With a vears-ahead additive program it 
that Oronite could provide your 
finished oil with competitive advantages 


you need to win and hold a market 


Why not talk it over with an Oronite ad- 
clitive specialist Contact our office nearest 


vou 


ORONITE CHEMICAL COMPANY 
200 Bush Street, Sen Francisco 20, Colifernia 
30 Rockefeller Pleze, New York 20, New York 
20 North Wecker Drive, Chicege 6, tllineis 
714 W. Olympic Bivd.. Los Angeles 15, Californie 
Mercantile Securities Building, Delles 1, Texas 


With Oronite Additives 
vou can formulate oile t 
meet the new ALP L Service 
(laesifications and can 
t specications for 
MILA 104, Supple 


ment Land Series 2 wile 


OTHER OROWITE PRODUCTS 
Gas Odoronts 
Polybutenes 


Phenol 


Wetting Agents 
Fuel Oil Additives 


is. as always 
think quite well don 
now sec 
yCars aks 
Gucing one 
“Ce 
© We trust so to by means of pre-set punched tape, 
4 close and reproducible control of test 
The only sug 4 "engines under variety of speed, 
which vou may cor 4 toad and temperature conditions — 4 
lustry more or les | 
| 
nkKing mn ter | 
ind he tr 
for the reader if suct 
| 
| 
N. G. Dumpros | 
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| 
a Pump Pump?” October, pp. 1576-77 pomnu 
was set up However det ted | 
1577 The equatio js | 
= ar | | 
It should hav d | j 
ORONITE 
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(33 2 company ¥ 
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-.-to work under pressure 


Chicago Bridge & Iron Company 


Sen Francisco © Seattle © Tule © Washington 


Plants in BIRMINGHAM, CHICAGO. SALT Laut TY end GREENVILLE, Pa 


a 
| 
ne shapes shown are Hortonspheroids"* 
/ ) =. press toiners for the storace of 
Ore 
3 
4 
a 
| ew 
Los Angeles © New York © Philedeiphic © Pitts gh © Salt Lobe City 
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CRUDE RUNS TO STILLS 


Millions of bo d, monthly everoges 


PRIMARY GASOLINE STOCKS 


Millions of bois. end of month 


Sharp Demand EatsIntoRefiners Stocks 2°. 


OUTLOOK: Crude runs will remain mber 1s 
on the new higher level. Stronger An 
gasoline and middle distillate demand Ss IS 
than forecast is indicated in 


much sma than 
ndic 


the 


ator 


early 


vable 


1955. The unexpected spurt in resid- 
ual fuel demand will keep refiners in de 
the east scratching for supplies. rger thas 


n Novembx 
in November 


months shipme nts were 


The ndicated rat 


higher In 

is largely 
demand i the 
Nov ind 


sround 


in nec 
arger 


produc ember 


n December > 000.000 
sam 
te ip their runs if intiall 1) 


necessit ne 


Dec 
Same as in arty 


from mer they were 20.000.000 bbls. h 


Shipments of 


December 


cts makes 


iistillates 


PRIMARY DISTILLATE STOCKS 


Millions of bbis.. end of month 


No 
the 
they 


Indicated rate 


fuels 
larger than 


while tor 10 months 


Decembe higher 
iting onl 


ven 
con 
rmal tem 

In November 

middle diste 

iwn on by 245 

with 
lotal 


1SO.000 


if ago 
SIMD IMM) Pile 


were 
on Dec 


bbl 


they 
esidual 
present 

both 


countrn 


from 
Ihe 

small 


efinery output 


compared with other 
this market 


ind 
tock 


quickly 


usceptible to inc ses in demand 


KEY STATISTICS 


m terms 
which ore 


Figures given 
except stocks 
CRUDE OIL 
U.S 
Import 
U.S. Stock 
Runs to St 
GASOLINE 
Refinery 


of millions of b/d, monthly cavereges 
in millions of bbis. ot end of month 


Dec 1954" 1954 Dec 1953 


Productior 246 


Outpu 

Demand 
Stocks 
DISTILLATES 
Output 


Refinery 
Prima 
MIDOLE 
Refinery 


Lube 0 


Products—¢ 


4 Product 


PRODUCT AND CRUDE PRICES 


gal everage prices in 

principal refinery markets 
Crudes—$ bbi., principal fieids 

Source—Platt's Ollgram Price Service 


Dec 1954" Nov 1954 Dec 1953 


11.26 11.24 
700 
10.§ 


Refinery 
Primary 
RESIDUALS 


Demand 
Stock 


REFINERY YIELDS 


% on Crude Runs to Stills 
Dec 1954* 


Mov. 1954 Dee 1953 


; 
~ 
ee PROCES SiN G R E N D S ale 
74 17s 140 
73 170 130 
2 
ne imal 
r were 10 
u belor:, 
mn ver ynly 
wT 4 
ag 
arge increase in | +3 f 
ductor Jar 
The combinatior 1.6 ul 
nand for petroleun veneral, th ncrea stocks Dex 
mee! 0) bbls ist year iJ 
der ne xpected streneget! 
week ket, the demand comir 
efiner he | S. and 
nis sun olume of 
ey 
up in gasoline stocks to middle De 
265.49 641 270.811 
as Gasoline 12.18 
Distillates a oF 
Kerosine 10.29 
408 Residuals 4 1.06 4.2] 
424 48) 25 Above 8.71 8.70 1.2) 
151.778 150.441 157.872 | 16.46 16.34 
Crude 2.81 2.41 28 
1] 391 490 Caseline 44 13.8 44.8 
Total Supply Kerosine 5.2 5.0 5.2 
Refinery Demand i? 1.956 4 804 Distillates 22.4 22.5 
Primary Stocks 4551 Residuals 154 16.0 
* Through Dec. 1 exceot ude Stock which are B of M data | Through De 
one day late | & 
SOURCE OF DATA prices) Oct Nov. and De API weekly ~eoort month Bureau of Mine 
PETROLEUM PROCESSIN January 17 


| Trends—National 


Gasoline Demand Holds Strong in December 


MOTOR FUEL 


From From 
SUPPLY (Millions of b d Crude Not. Gos Total 


De 
Change 
a8 Change 
far DEMAND including Exports Millions of b d 
De 54 424 
De 
hange 
Change 
i 7 TOTAL SUPPLY (Millions of bbis 
| 4 
e 
2 
32 TOTAL DEMAND Millions of bbis 
30 
f 1953 1954 trend for the ent nt . 


Current Distillate Shipments Well Over 1953 


MIDDLE DISTILLATES 


Kerosine Dist. Fuels Total 
“ 40 PRODUCTION (Millions of b d 
De 4 

Dex 

ange 

34 ange 
q 


DEMAND including Exports Millions of b d 
FORECAST 

1PAA REVISED 5 3-54 


hange ] 
TOTAL PRODUCTION (Millions of bbls 

Mv 
2 TOTAL DEMAND Millions of bbis 
x 
y Upturn in Demand Extends to Residual Fuels 

RESIDUAL FUELS 
Retinery 
FORECAST SUPPLY Millions of b d) Output Imports Total - 
WAA REVISED 
DEMAND including Exports) (Millions of b 
TOTAL PRODUCTION (Millions of bbis 

“ 

Mo 

ange 

ance 
TOTAL DEMAND Millions of bbis 

54 

hange 
T h De be ve of 
q end ee mon 
\ 
SOURCE OF DATA O and De week eports. eartier months. Bureau of Mines 
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Trends—Regional 


RUNS TO STILLS and DISTRIBUTION OF PRIMARY STOCKS BY U.S. REFINERY DISTRICTS 


Primory stocks include those ot refineries, of large terminals and in pipelines; ell dota bosed on AP! reports 


RUNS TO STILLS GASOLINE STOCKS RESIDUAL STOCKS 
Millions of b d average tor Millions of bDbis Millions of bbis., 
week ending on date shown on dote shown on date shown 
Dec. 10 Dec. 11 Dec 10 Dec. Dec. 10 Dec. 1! 
District 1954 1953 Chonge Change 1954 1933 Change Change 1954 1953 Chonge Chonge 


TOTAL MIDDLE DISTILLATE 
D ST'LLATE STOCKS KEROSINE STOCKS STOCKS 
> 
m shown 
0 Dec ll Dec 10 Dee 11 
Change 1953 Change Chance 1954 1953 Chonge Chena 


Natural Gas and Refinery Gas Liquids 


PRODUCTION SUPPLY AND DEMAND STATISTICS 


OF NATURAL GASOLINES 


PG AND LAG Bureau of Mines Data 


CURRENT PRODUCTION Sept 1954 Aug 1954 Sept 1953 


1030 b d monthly ov 


A 
A 


. 


650 
625 


CURRENT DEMAND 1000 b d monthly average 


DEMAND 
FOR NATURAL GASOLINES 
LPG AND 


CUMULATIVE PRODUCTION 1000 bbis Sept 1954 Sept 1953 


CUMULATIVE DEMAND 1000 
LF RG 
Nat ne. e 


Theesends of menthty ove 


STOCKS (1000 bbis ‘ Sept 1954 Awe 1954 Sept 1953 


2.402 2.28 119 2 2.8] 4 44 +4 8.375 231 6.¢ 
D strict 1954 
‘ + 
825 'NCLUDING 
775 A ‘ ng Plant 
| 72s Finish ‘ 
RG tal Marke e G 
PG RG ; 4 
| 
INCLUDING 
Total Marketable Ga ‘ 
775 
130 
tr ‘ 
: 
qs 43" 0449 
a 14.15 10 
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BIG NAME IN 
BUBBLE CAPS 


SEND FOR CATALOG 54 
Contain ompiete engineering cata on each 
what, we beliewe, is the lergest aveleble 
hoice of alloy bubble caps. A drawings 
se Jetermining methods of tray as- 
semd'y PS aps ere *adricated in any mete 
meet y speci requirements 


THE 


PRESSED STEEL 


COMPANY 
WILKES-BARRE, PENNA. 


| 
~ 
1 MN = | 
CAPS & RISERS FURNISHED 
q - 
- Te obtain more data on advertised products see page 108 PETROLEUM Processinc, January, 1985 


After more than two years of develop- 
ment and thorough field testing under all 
conditions, the new BS&B CLIMAX Type 
1450 Liquid Level Control Pilot is now 
available, and is already the most talked 
about instrument of its kind in the in- 
dustry today! 


Type 1450 is the only liquid level controller 
on the market which is so versatile that it 
can be used for liqiid level transmission 
service, proportional throttling service and 
for “on-off” snap action! This makes it 
easy for you to transfer it quickly from 
one service to another, as your needs may 
require 


You will be surprised and pleased with its 
performance and simplicity. Call or write 
your BS&B Representative. He will be 
glad to give you the complete story on 
this all-new liquid level control pilot. 


Type 1450 
Mounts To Torsion Tube 
Controller In 3 Ways: 


= 


LACK, 


7500 East 12th Street 


IVALLS & RYSON, INC. 


Climox Controls Division, Dept. 4-D1 
Kansas City 26, Missouri 


The New Liquid Level 
Pilot Talking 


out! 


Weatherproof Case Of Die Cost 
Aluminum Designed For Universal 
Mounting 

Compoct Size — 8” x 8" «x 4” 
Two-Way Door Opens From 
Either Left Or Right, As Con- 
venient 

Straight Line Piping 

Push Button Feed Orifice Cleaner 
Pilot Action Reversible By Moving 
Single Link, Without Tools 
Action Or Proportione! 
Bond Settings Con Be Made 
Without Tools 

No Loose Linkages, Resulting in 
Easier Adjustment And Greoter 
Sensitivity 

Easy Ports Replocement Or As 
sembly. 


For Better Process 
Controls. 
Specify Climax! 


OVER 60 YEARS 


BS:B 


Stroight Line Proportional Action! 

Factory Celibretion Of Proper 
tional Bellows, Feed Orifice Noz- 
tle and Proportional Snap Ac 
tion Band Scale 

V Spring loaded Bellows With 
Built-In Overtravel Protection. 

Vv Flow Tested Feed Orifice Nozzle 
With Gredvoted Micrometer Set 
Point Adjustment 

\ Reflects Changes In Liquid Level, 

Changes In Grovity. 
Cen Be Used For Uquid Level 
Transmission Service, Propor 
tional Throttling Service Or “On 
Off" Snap Action 

Improved Sensitivity end Fester 

Controller Response Throwgh 

The Power Relay Mechanism 
Double Diephragm, Pressure 
Balonced 

\ Molded Diaphragms 

V High Copacity Pilot Valve 

V Intermittent Bleed 


.. Always 


4 
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TRINIDAD 


| 
WwW E 4 
i 
(CANADA). 
a 


and to Trinidad’s customers 
with 


Platforming 


something to be pleased 


HERE'S ANOTHER EXAMPLE of t! 


results ne ng obtained with the UOP 


s LOP Platfort 


redu tion 
The 
souther 
its [Oo reta 


fuel on 


UNIVERSAL 
Oil PRODUCTS 
COMPANY 


0 ALGONQUIN ROAD, 
DES PLAINES, Til U.S. A 


Loborotories: RIVERSIDE, ILLINOIS 


Universal Service 


Protects Your /uvedlmeat 


— 
about 
a 0 
- 
1 
process 
be It is also an example Of progressive thinking nd prog SSive ae 
> acting ...on the part of Trinidad Leaseholds (Canada) Limited < 
7 By ins ng th ne | lad has greatly * 
improved its position as a produ er of hig }U tv motor tueis a 
For ne mic ods require t ist 
Y maximum amount of tetraethyl lead order to meet octane * 
7 requirements ot Prinidad’s marketing With the 
Platformer. Canadiar crudes a! processed tre 
octane numbers have been substant raised ind shary 
the amount of tetraethy! lead used has beer complished a 
> 
product vel wove average octane tor the 
tario marketing are enables Trinidad to supph 
4 | outlets wit! exceptior | i tv motor 4 
43 a more profitable basis than was possible before 
Prinidad’s Platformer has lesig ty 
: of 1,500 B/SD. However, provision has been 2 
‘ 
made to raise tl it tv to 2,300 i ne 
wit a pla ed mode 7 yy 
will result in Trinidad doubling the daily j 
throughput of its refinery 
+ 
trorminyg italy vy process 
which pioneered the use of platinun talvst é ® 
otters manv rtant ly inf ges 
Why not talk over with us tl tior 
af Platforn ne to vour or oat 
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NOW YOU CAN MAINTAIN 
100% GREATER ACCURACY 


This coupon will bring you full 
information on a revolutionary 


NEW ELECTRONIC 
TANK GAUGE 


The new Gilbarco Electronic Tank Gauge, the result of 
years of laboratory research and field testing, actually 
measures electronically. No adjustments needed for vary- 
ing specific gravities or viscosities Can be installed 
without taking tank out of service. Liquid is measured 
with a degree of accuracy never before approached by 
any other method of gauging. And equally accurate 


readings can be made at remote points. Get full informa- 


tion on this revolutionary new gauge today 


re) 
} 
= 

j \ 

| 
4 { - 
{ 
; j 
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@ Fluid hydroforming to upgrade petroleum 


products is one of the typically rapid advances 
in the Petroleum Industry that the Naleo Catalyst 
Division is proud to have had a part in making 


possible. 


Standard Oil Development Company and Naleo 
Catalyst Division worked together in developing 
Nalform Hydroforming Catalyst. In a surpris- 
ingly short time. Nalform was being produced 


in commercial quantities, 


Nalform and Naleat Catalysts are good examples 
of the abilities and facilities of Naleo 
Catalyst Division to produce and provide 


service to match petroleum industry progress. 


CATALYST DIVISION—NATIONAL ALUMINATE CORPORATION 


4003 West 71st Street Chicago 29, Illinois 
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FLUID HYDROFORMING CATALYST 

P PRODUCTION CAPACITY... P 

another Example 
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= There was a time when Orbit Forged Steel 
9 = ASA Class valves were used chiefly in the tough 
services by plant men — now they are being 
widely used throughout hydrocarbon plants 
because they have proven to be the most eco- 
nomical valve to operate over the long run. 
You can depend upon Orbit Valves for a posi- 


tive shut-off and a very low maintenance cost. 


Engineering and construction companies who 


design and build plants have often in the past 
been required to figure dual valving for some installations. 


BRANCHES This is no longer necessary when Orbit Valves are specified. 
HOUSTON, TEXAS Take the matter of Orbit ASA Class Valves up with the engi- 
tSentng the Od Coast neering company figuring with you on a new plant or an 

ODESSA, TEXAS expansion job. They know about Orbit Valves, too. 


402 West County Rood 
(Serving West Texos 
247 West First Street beginning with 1” through 6°, A.S.A. Class, 150 pound to 
Serving the Rocky 
Movuntein States and Conode 


Orbit Forged Steel ASA Class Valves are offered in sizes 


2500 pound Series. Maximum rated working temperature 
250 Fahrenheit. 


There Is ONLY ONE ORBIT VAAVE 
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r Check 

ORBIT can prevent losse 

\WALYES QRBIT VALVE COMPA 


Motor Fuel’s Mileage 


Fluctuate with the Temperature? 


then 
LATIL 
“RETAINED the answer! 


Blending with Warren NATURAL GASOLINE will give it the 
RETAINED VOLATILITY so necessary for superior performance 
ofter it reaches the fuel tonks of your customers .. . under 


all temperature variations. 


Warren's production, transportation and storage facilities are your 
assurance of the quality and quantity of NATURAL GASOLINE 
you need . . . when and where you wont it. 


PETROLEUM CORPORATION 
TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 


a 
‘ 
A 
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CATALYST LEVEL 


Problem: Sensitive Level Measurement of fluid Problem: To obtain uninterrupted flow measure- 

catalyst in Reactor or Regenerator requiring a ment and control in slurry lines where catalyst 
range of approximately 600 inches of water, and 


solids in suspension can settle out, plugging lead 
with a unit having parts common to other process lines and meter, and causing measurement errors. 
measuring elements 


Solution: Dual body taps provide for purge con- 


Solution: Use of a 444KD force-balance differen- 


nections which keep 43343RD body, as well as 
tial pressure transmitter with an available range 


lead lines, completely flushed 


st of 80 to 800 j ter 
adjustment of ” inches of wate Result: Consistent, dependable high measurement 
Result: Accurate, Sensitive and Dependable level ccuracy. Flushing of transmitter body as well as 


measurement with complete interchangeability 


lead lines cuts maintenance to a minimum, eés- 
of pneumatic transmitter parts, pecially after shutdown. 


Be 


One of the TRANSAIRE Flow Transmitters on a reforming unit at Shell Oil Company s Wood River. Illinois, refinery. 


(To obtar 


: a | AUTOMATIC PURGING OF SUSPENDED SOLIDS | 
| 
| 
| | | 
| 
Big 
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SHORT RUNS— REVERSE FLOW — VARYING VISCOSITY 


er 


Problem: Dependable flow measurement installa- 
tion where piping runs are too short for accurate 
orifice plate installation, the flow is reversed 
and or flowing liquid has a varying viscosity 
Solution: The use of the 334RD Transmitter with 
Elbow Taps as primary elements. Since there is 
a tendency toward cavitation at the inside tap, 
the low volumetric displacement of the 334RD 
makes this type of installation practical 

Result: Accurate measurement and control under 


any one or more of these three difficult conditions 


Problem: Io Improve flexibilicy, as well as reduce 
installauon ind maintenance costs Of conven- 
tonal flow instruments 

Solution: Standardizing on the 444RD Transmit 
ter. 10-to-1 quick and easy range change; mini 
mum volumetric displacement; may be installed 
for continuous draining and venting; light weight 
Result: Reduced maintenance cost due to time 
saved installing, changing of range. and eliminat 


ing pe riodi« draining or venting 


DIFFICULT 


The Taylor TRANSAIRE Differential Pressure Transmitter (333RD) 
combines rugged simplicity with remarkable adaptability ! 


je of the applications illustrated above present 
difficult flow and level measurement problems 
the fourth is an every-day installation. In each case the 
333RD Transmitter handles the job accurately, de 
pendably and economically 

his very versatile instrument is inexpensive and easy 
to install, and to maintain; changes in product or sea 
sonal demand cause no problems, due to quick, sim 
ple range-change features; it follows flow changes 
quickly because of low volumetri« displacement—has 
no seal ports 


Some of the features that make it so popular for re 


finery applications, are 


1. Good overrange protection, due to precisely designed 
and manufactured back-up plates and use of strong, 
flexible Teflon-coated glass fabric diaphragm 

2. Negligible temperature effect resulting from proven 


design principles and use of low-spring-rate materials 


PETROLEUM PROCESSING, Januar 


3. Ease of range suppression by means of an easily ac 


cessible, easily adjustable spring 


If you need dependably accurate measurement of flow, 
liquid level or specific gravity, it will pay you to look 
into the 344RD. Call your Taylor Field Engineer, or 
write for Bulletin 98097. Taylor losctrument ¢ ompanies, 


Rochester, N.Y or Toronto, Canada 


“Taylor Instruments 


MEAN 


ACCURACY FIRST 
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HOW CLAD STEEL TEAMWORK 
CUTS CORROSION AND COSTS 


Selecting material for this two-stage refinery 
unit was a double-tough problem. The upper 
section of the atmospheric tower had to with- 
stand the corrosive action of condensing min- 
eral acids and organic chlorides . . . the lower 
part had to handle corrosive asphalt crude con- 


taining up to 2.50% sulphur concentrations. The 


vacuum still had to process a lube cut at 750°F. 


yi. The equipment builder solved the corrosion 
{ 5 problem economically by teaming up two clad 
im t Monel-clad for the upper part and stain- 
a less-clad for the lower part of the atmospheric 
“aad ind stainless-clad throughout the vac- 


“el 


heh ¥ permanently bonded over its entire 


a laver of solid 


w-cost carbon-sicel backing plate 


possibility of secpage or crevice 


no costly maintenance or down- 


tir no equipment failure. In addition, clad 


resistance to thermal shock, flexi- 
| ff operation, low first cost and easy 
recuion 
p kag nent values like these also result from 


her kind of teamwork. Sound engineering 
fabricating techniques can take ad- 


t t the versatility of clad steels. You w 
. You will Two clad steels combine specialized talents to lick 
corrosion in this 20,000-barrel-per-day refinery unit 
early your planning for tanks and pressure ~ 


find that it pays to consult your fabricators 


ves They can work with your engineers and Ask one of your fabricators to show you the new Lukens clad steel 


consultants, translate ideas into the specialized movie, “Equip for New Profits.” Here—in full color and sound—are 
equipment you require, 


factual accounts of how clad steel equipment brings new economies. 
The story can suggest new ideas to everyone concerned with production 


efficiency. Or contact Manager, Marketing Service, Lukens Steel Com- 


oa = pany, 752 Lukens Building, Coatesville, Pennsylvania. 


CLAD STEELS 


STAINLESS-CLAD NICKEL-CLAD - INCONEL-CLAD~ MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANYWHERE 
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YARWAY Single-oend Weilding- 
type Gun-Pukt joint fer 150 lbs 
pressure 


* Some of the 189 YARWAY Gun-Pokt expansion 
jeints installed at large oil refinery in Texes 
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4 with 189 YARWAY GUN-PAKT EXPANSION 
JOINTS at this large Texas refinery 


THEY just work and work for years and never 
get tired. Yarway Gun-Pakt slip-type joints 
simply will not fail through fatigue. They will 
operate smoothly, as frequently as required, 
over long, full traverse up to 12” single type 
or 24” double type or short, partial traverse, 
day in and day out—with never any danger 
of metal fatigue or failure. 


This is just one of the many big advantages 
found in Yarway Gun-Pakt expansion joints. 
Other outstanding Gun-Pakt features are 


1. Can be serviced under full steam pressure 


day and night, thus avoiding costly and 
inconvenient shutdowns 


2. Fixed Gun-Pakt gland serves as “built in” 


YARWAY 


(To obtain 


external guide and permits less costly and 
rigid pipe guidance than required by many 
other types of joints 


3. Lower pressure load on end anchors because 
excessive strains are eliminated 


Used for many years with success in well- 
known refineries, industrial plants, utilities and 
institutions. When replacing present joints or 
planning new steam lines, it will pay you to 
look into the advantages of the Yarway 
Gun-Pakt expansion joint. Write for Yarway 
Bulletin EJ-1913. 


YARNALL-WARING COMPANY 


153 Mermaid Avenue, Phila. 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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A SYNOPSIS OF AD =7: Tube Sneet drilling procedures ot Western Supply 
Compony assure the highest possible accuracy in readying the tube holes for 
BRAND the operation described below. The infinitesimal drilling tolerances allowed by 
the Standards of the Tubular Exchanger Manufacturers Association (TEMA) ore 
OF closely observed. Each hole is fixed with a dead center, individually drilled, 
then reamed to exact specification. Al! tube holes drilled at Western ore 
PROGRESS” serrated to further avoid any possibility of leaks in the finished tube-to-tube 
sheet joint 
By Heat Cachanger Specialists 


eighth in a new series of advertisements 


es Vapor /Fluid-Tight Tube 
Joints With This Fool- 
Roding Procedure. 


WESTERN HEAT 


"Te therefore tat work thsi WESTERN 
WESTERN SUPPLY CO. 


P. O. BOX 1888 TULSA, OKLAHOMA 


PETRO 


q 
4 
; 
WESTERN e Ol be LD 
Proof Tube E rom tables pr sly escal i by W 
setting controls the power or 
4 \ t 1 the of any heat ex] ler 
a exp che viver t In this ni 
por and f i-tight metal to met erwork tube I 
j pressure | $ pressure n his 
possibly a distortion of tube she 
expanding 
Western solves this proble 
C on 1 lor juc Tube R 
1 ex rements are taken of the LD. of the tube ee 


Now “on stream”,—this new Fluid Catalytic Cracking Unit at the Norco, 


Lovisiana refinery of the Shell Oil Company. This unit will process 72,000 barrels 
per day, including recycle*. Mechanical design, engineering and construction by — 


FOSTER WHEELER 


BROADWAY, NEW YORK 6. NEW YORK 


72,000 bbis/day* —_ 
| | 


How A. O. Smith 
Texas polymerization 
REACTORS, HEAT 
METALLURGICAL 


TT’ HIS installation shows that A. O. Smith 

service extends far beyond the usual sup- 
plying of vessels and exchangers to order 
Here, our me tallurgical research served to 
prescribe the chemical specifications used by 
the customer to improve the corrosion-resist- 
ance of specific reactor linings 

A. O. Smith supplied special pressure vessels, 
as well as five different kinds of heat exchangers 
for the phosphoric acid polymerization unit 


This typical example shows why the petro- 
leum, petro-chemical and chemical industries 
bring their pressure vessel and heat exchanger 
problems to A. O. Smith. 

Investigate A. O. Smith’s performance in 
terms of your own processing needs. Write our 
nearest office. We'll be glad to give you 
detailed information about A. O. Smith pres- 
sure vessels and heat exchangers, engineering 
and research. 
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serves refineries 
unit uses 
EXCHANGERS A 
RESEARCH 


Three A. O. Smith reactors with type 316 oe The unit has 21 A. O. Smith heat exchang 
ELC lining are the heart of the unit. De ers. These include reboiler condensers, 
signed for operating pressures of 640 psi coolers, heaters and exchangers, ranging in diam 
the vessels have 102-in. ID are 58 ft eter from 15 to 51 in. We make all types of heat 


long with 2%% in. wall thickness exchangers required by a petroleum refinery 


Through research ...@ better way 


MILWAUREE LOS ANGELES 


Gla te Prod Cleveland, Ohio 
Broader service through Glascote — For itenuhen 1 
20 veors. ovr subsidiory. Glescote Products ~ 
onc. hos been serving he process industries 
con super you with corrosic esiston?t aboratory ond 
pilot piont react tingle she achetecd storoge 


tonks double-jocketed condensers ... columns. 
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McKee Engineering 
Services 


wine I efore the plans were on paper. You'll 
( ( ict ew plan 4 
sure i ft eT ire 
we It re 
ver 


t after its 


Arthur G. McKee & Company * Engineers and Contractors 


Heodquorters. McKee B Jing @ 7 Chester Avenue e Cleveland 1. Ohio 
Offices: New York Tulsa, Okichoma Union, N. J. e Wo hington, D 

British Representatives of Metals Division: Head, W: ghtson & C Limited 
Conode Arthur G. McKee & Company of Caneda, Ltd., 372 Bay St., Toronte 


gs 
4 
4 
J 
THE 
yo nav 
McKee | 
a Si 
nt y ye builr, but you caw make sure it wil! be 
ectiy es and ef entiyv structe when you McKee 
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Prime" 
Surface 
Tubing 


fact that 
rybemanshiP 
magne 


mev 
that 


& WOLVERINg 


rene 


U-BEND 
PALLETS 


Frequently 


ie desirable 'c 
pack more heat tran 


<ter crea into the ov 
ob for Trufin Type 2 


extenaced 


This 's 
able space <«yrface imtec 
Wolverine $ 


4 The fins 
nnec 


onaenser tut 
ot 
damaging shock ¢ 


Yc 
temperature honges 


replace prime on 
Trufin 


the 

re 

i Either finned or prime 5 rface tut ng can 

vibratior and $ ‘ be furnished in U-bend prearranged t 
daivrectiy 
j mts That 

cre condenser tubing th 
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time 


woLVEREINE TUBE 


WOLVERINE 


WOLVERINE TUBE 


OF CALUMET HECLA 


Manufacturers of Controlled ‘Tubing 
and Extruded Maminum Shapes 


Write today for a copy of the Wolverine book 
“An Opportunity.” it will show you how to 


cut costs—increase efficiency of condenser 
units. 


“REGISTERED 


Patent 


| 
| 
Tules 
© 138 
Tube 
e 
Wolvern 
right! Only 
Yes, tho condense! 
wide range © 
es suc 
produc kind the 
Aexibility 
‘ Thats he jo? 
tubes for the | 
product thats righ 
the 
assures 
mportan' to yor surface conde, Ogical to 
more ! hes ng r er tube. Be Prime 
Wolverine bree Wolverine prod, t 
only Variety of Prime surf 
yets: ave Hoys, alumir Gna 
into its prod \ Noturel NG elere Pper-base 
Olly e oll wu i-welded 
- long life, OF a 
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\ yo | 
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WOLVERINE TRUFIN 
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PRIME SURFACE 
CONDENSER TUBING 
Jifferent corrosive conc Duplex 
above he; 


er 


De 


a 
ple = 
De r 
ya 
and 
Nd yer 
Ipoci 
r »| onde 
» ely 3 ~ 
ub 
ole be ne r sbes PE t 
} ve 4 
entirely differer re nD inatior 
e 
n electr eided tee be vith ne JeENs Whe 
hibit A salty. As Inge 3 
ed A y y j 
surf; 
and Ice he 
being the type of rr 
Jie — 
VOLVvERINE 


WoOLVvER! NE TR 
TYPE L/C 


* 
UFIN 


TUS 


Wolverme Trufin is ovailable in Conode 
through the Unifin Tube Company, London, Ontario “REGISTERED 


“Heat Exchanger and Condenser Tubes." You 


can have a copy of this handy book if you 
write for it on your letterhead .. . today! WOLVERINE re BE 


DIVISION OF CALUMET & HECLA 
WOLVERINE TUBE, 1441 Central Avenve, 
Detroit 9, Michigan. 


Manufactucers of Comtrwlled Subing 


and Extwded Shupes 


PLANTS BDETROIT, MICHIGAN, AHD DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 
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POLYRAD 
STOPS 


LOST EQUIPMENT‘ 


knocked out of service by corrosive Polyrad can help 
prevent suc h loss. 


LOST TIME 


prevents the 


ondenser bundle also c 


" icy to clean. | rad 
of organic and inorgani 


deposits, permits their remo 


rgent action 


val in fluid stream 


ind cut time for 
prevented by olyrad s de 
ind other 

tream 
maintained 
resent 
Polvrad 


rapeci 
idditional data, write Hercules 


Noval Stores Deportment ® 
HERCULES POWDER COMPANY 
984 Market St., Wilmington 99, Del. 
FILMING AMINE INHIBITOR 
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There's no nger af reason for trequent! transfer, reduces metal | EE 
cle ng orrey led condenser bundle maintenance. } 
Now, tl gh Polvrad’s chemical conts tergent tion, which | 
a 
ng and roms this common cause of increased to permit ther rer 
\ ming amine inhibitor, Polyrad forms a pr lective throug! it the nation. A veh 
molecular shield that cont: the rrosive action of tive will be id to he 7 
rganic and inorganic acids. Throughout the refiner 
Poly rad helps maintain throughput, mcreas heat For 
tas 
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CLARK BROS. CO. DIVISION. Olean 


New York—Engines and compres 
SOfrs—gas, steam and diese! driven 


PACIFICPUMPS INC. Huntington 


DRESSER MANUFACTURING 
Calif. —Centrifuga! pumps 


ROOTS-CONNERSVILLE BLOWER 
, 4 DIVISION, Bradford, Pa. —0i' and Park 


Divis N nersville ind 
Rotary positive Diowers gas pumps 
centrifuga! blowers. exhausters 


deep oilwell plunger pumps 


g9S pipe couplings, fittings and 
and boiler feed pumps 


sleeves—rolled and welded rings hot 


and positive displacement meters —weided fittings and flanges 


3 
fe 
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how the 


PRESSER PLUS # 


works for you 


In petroleum and chemical plants all over the world, you will find the 
Dresser Plus * in action around the clock. The Dresser Plus ® is the plus 
value you get when you are served by any of the companies that make up 
Dresser Industries. Each of these companies operates independently to 
assure maximum individual attention to your specific problems. Yet all work 
together to provide an unsurpassed array of research, engineering, manu 


facturing, and distribution facilities 


At such installations as the Gulf Oil Corporation's huge Catalytic Cracking 
Unit at Port Arthur, Texas, Clark Blowers help move tons of catalyst 
through processing chambers, and Clark Compressors handle millions of 
cubic feet of gas per day. On this same 
installation, other Clark Compressors are 


used to prov ide tons of refrigeration while 
Pacihy 


culate liquid products throughout the unit 


Pumps are used extensively to cir 


Behind every Dresser product team through 


out the oil and chemical industries stands 
the combined research and « ngineering 
experience of all the Dresse compan 

experience that has made Dresser products 


ATLANTIC BUILDING 


the standard of comparison the world over 


IDECO, Dallas, Texas —Hydrair Rigs SECURITY ENGINEERING DIVISION MAGNET COVE BARIUM 
Rambier Rigs Masts. Substructures Whittier Calif. Dallas Tex. —Rock Houston. Tex. Malvers 
and Wa 
Shorty Blocks. Swivels. Rotaries bits. reamers. casing scrapers, rear Mag wa Vv 
> muds and other 
Mud Pumps. general supplies er rock bits. coring ts. Securaloy well drilling fluids and 


Ark 


STRIES, imc. 


ANT HEM Al EQUIPMENT 


e DALLAS, TEXAS 


broad 
Du 


automat 


parking garages 


4 
=| 
| a | 
4 
ae 
yRP DRESSER-IDECO DIVISION 
Ohio ~ Radio and 
asting towers 
mica 
ae 
Va 


Let's face it...we're all targets! 


If your plant is not ready with a disaster plan, 
better act now. There’s not a single American 
plant that's out of range of an intercontinental 
bomber—and fires, floods, tornadoes or explo- 


sions can kill you just as dead as an atom bomb 
It costs next to nothing to take a few simple 
steps which may save hundreds of lives. Here 
they are. Check them off today 
Call your local Civil Defense Director. He'll help 


you set up a plan for your offices and plant 
that's aafer, hex 


1 plan 
suse it's integrated with commu 
nity Civil Defense action 


Check contents and locations of first-aid kits. 
Be sure they're adequate and up to date. Here, 


‘gain, your CD Director can help. He'll advise you 
on supplies needed for injuries due to blast, radi- 
ation, et« 


Encourage personnel to attend Red Cross First- 
Aid Training Courses. They may save vour life. 


Encourage your staff and your community to 
uve their homes prepared. Run ads in vour plant 
over TV and radio, on 
bulletin boards. Your CD Director can show 
nds that 


} 
paper, in local newspapers 
you 
you can sponsor locally. Set the standard 
of preparedness in your plant city. There's no 
better way of building prestige and good « 
munity relations—and no greater way of helping 
America 

Act now... check off these four simple points . 
lives are at stake... have you a right to delay? 


om- 


** 
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Zallea-designed Expansion Joints assure positive protecti 


damage caused by pipe movement. The units shown 


gimbal, hinged, and universal types—absorb pipe moven 
any direction, imposing minimum forces on 


adjacen 


equipment and anchors. An original Zallea deve 
gimbal expansion joints permit angular movement in any plane 
with gimbal ring and hinges o withstand pressure 


thrust and to sup 
Zallea already has 
it any piping layout. Test records 


Zallea Expansion Joints outlast all other packless | 


as much as 1800°%. For informatior 


on standard types 


consultation on special expansion or piping problems, 


a Zallea representative call 


Lc 
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ZALLEA BROTHER 4148) WILMINGTON 99 DF LAWARE ‘ 
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you CAN TURN OVER 6 million gations quickly, smoothly, and 
vniformly with LIGHTNIN Side Entering Mixers 
units, in sizes from | to 25 HP, ore ct work blending 
straight-run gasolines, adding TEL, blending lube oils, mizing 
gas os prior to crocking, controlling bottom sediment in crude 


~~ 


Thousonds of 


How fo be on safe ground 
when you plan for fluid mixing 


A refinery engineer recently found he 
had 


mixing Operation that, when correctly 


been allowing two hours for a 
done, took 15 minutes 

Why take chances with fluid mixing 
—when it's so easy to be sure you re 
right? 

You can get the right data-answer 
for any fluid mixing problem —quickly, 
without cost or obligation—by hand- 
ing the problem to your LIGHTNIN 
Mixer representative 

He eliminates guesswork and risk, 
by giving you an unqualified guarantee 
of successful result 

His approach to your problem is 
sound, fundamental—vet fully in step 
with today's processing methods 


His recommendations are based on 


25 years of research and field experi- 
ence on thousands and thousands of 
applications, 


Save on upkeep, too 


He can show you the way to mainte- 


nance Savings you may 


never have 
thought possible with fluid mixers. A 
program 


chine obsolescence, and keeping re- 


sensible for reducing ma- 
placement costs low 

Before you select a fluid mixer for 
any purpose, find out how much time 
and effort you can save by checking 
first with Mixco. Get the facts now on 
the LIGHTNIN guarantee that protects 
Call in 
LIGHTNIN representative—or write us 


you unconditionally your 


today. 


O 


oooo0o 


DH.50 and DH-5! Lob- 
oretory Miaers 

B.102 Top Entering Miners 
(twrb me and poddle 
types 

8-103 Top Entering Miners 
(propeller type) 

8.104 Side Entering 
Maer 

8-106 Condemed Cate- 
log (complete hne) 


Ave., 


8-107 Mixing Dete Sheet 
8-108 Portable Miners 
(electric ond driven) 
8.502 Med Mixers fol 
well de 
8.503 Miners for 

Cc 
Control 


MIXING EQUIPMENT Co., Inc. 


131-2 Mt. Read Blvd., Rochester 11, N. Y. 


In Canada: Greey Mixing Equipment, Ltd, 100 Miranda 
Toronto 10, Ontario 


Please send me, without obligation, catalogs checked at left. 


CAUSTIC TREATING ond other mix- 


ing jobs become fast, efficient opera- 


tion with turbine-type UGHTNIN 
Mixers. You con mia, blend, suspend 
solids, get intimcte gas-liquid ond 
liquid-liquid contact, in open tanks or 
closed pressure vessels with these 


units. Standard sizes from 1 to 500 
HP provide hundreds of power-speed 


combinations 


2 gals., con- 
pipeline 
mixing, there ore 30 LIGHTNIN pro- 


choose from. 


tirnwous or botch mixing, 


OPEN TANK becomes an efficient 


mixing vesse when you odd a 
LIGHTNIN Portable Mixer. Over 30 
models, electric or cir driven. Sizes 


sto 3 HP 


GET THESE HELPFUL FACTS ON MIXING 
UGHTNIN Cotologs contain practical 
deta on impeller selection; sizing; 
best type of vessel, installation and 
opercting hints; full description of 
UGHTNIN Mixers. Yours without obli- 


gotion. Check ond moil coupon today. 


MIXCO fivid mixing tpeciolsts. 


peller-type models to 
i Sizes 4 to 3 HP 
4 
\ 


“MOT STUFF” could well be the nick 
' ry) of th 4°50 OOO laboratory 
Standard O Development Co, 1s 
tt tud th ipplication of 
gamma radiation to refining and petro 


tical processes This artist 


cave \ where the radiation 
work Ww be do the we HK i 
wi the source of radiatwr i piece 


Atomic Energy a Process Tool? 


; Standard Oil Development plans to spend about 


$1.000.000 in next five years to find answers 


By WILLIAM F. BLAND, Editor S.0.D., the new laboratory will be the first | 


ed idiation laboratory i n 
HE largest private boratory for study b t nagnitud n the world petroleum in 
how atomic enereg might b nd should make possible the most int 
' n processing ns é - 1 effort of its type in the oil busine 
u cessing react | 
truction. It is by Standard Oil D I lecision to build the laboratory followed 


’ heduled to be in op Ay N | Laborat t Upton (Long | 
N. Y. Results preliminary work 
tres though S.O.D. officials wou'd not reveal ti 
he used as the source of rey tor t? the studi ipparently were 
| ng to warrant the present 
m cw 


Scope of the research to be carried out in the 


rds -mill ne tir th ™ strictly Aploratory il 
the next Initially, tart. Studies will be directed toward 

ff w A m rq tron 
the field of rad ctivit t? How } gamma radiation nfluen th 
who | heen with ner reactor Wwolved in troleum proc 
1 were sent outside for tt ' sar peratior both refining and petrochem 

lized trai 

According 1 Ever V. Murpt lent What the best wav of ippiying gamma 
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ret eum 
= od 
a 
4 
4 ing the cobalt from outside the cave 4 
1 
4 
«xi 
t ¢ til 
‘ 


radiation to influence any such reac 
tion? 

The new laboratory will be devoted 
entirely to process research——how to 
use gamma radiation to tiate of 
promote manufacturing operations. It 
will not be concerned with investiga- 


tions of the use o adioactive mate- 


rials as tracers, techniques which have 
been under development and in use 
in many laboratories and plants in 
the industry for a number of years 
Initial investigations will probably 
be concerned with polymerization, 
since some work has already been 
done on this process i her labora- 
tories particularly at 
Michigan. Also, this is ot proces 
S.0.D. admitted to having studied tn 
its preliminary investigatio it’ the 
Brookhaven laboratory 
What this work might lead to is stil! 
pretty much a matter of conjecture 
But researchers in the S.0.D. labs who 
are close to the subject state that it is 
their feeling that radiation has wide 
potentialities for rting up reactions 
which can’t be initiated with any other 
conventional means 
In general, it is thought gamma 
MODEL OF THE LAB building to stuc radiation as a processing we 


tool is beme ecked | } ck left the researchers who will mendous quantities of energy to a 


use ti 


v¢ facilities rn ha ming, director of the Research Division of molecule—sufficient to break chemical 
bonds which are other table. Esso 
researchers are 
not so much as a Cata 
n nitiator something 


be used to overcome the initia 


to a reaction taking piace 

This might also mean that radiation 
could become a fourth process tool 
in addition to heat, pressure, and 
talysis. With radiation applied to 


process, for example, it might be 


ible to achieve the same de 


sults at low temperatures Or pressures 
‘eee or without the use of a catalyst. Or 
radiation might make it possible to 
control a reaction more closely, to 
speed it up, or to change the character 
of the end products 
Esso researchers aren't 
speculate on what practic 
iny—may eventually come 
work. But it takes only 
tion for a petroleum technologist 
the tremendous revolution wt 
take place in catalyt 
example, if gamma 
apphed to do the same job 
not have to be concerned 
movement, separator 
although you might 
with other problems of 
known nature 
Source of the gamma radiation 
the S.0.D. research unit de a p 
of radioactive cobalt ine 
1 3-in. length of pipe 


this radioactive cobalt 
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: 
‘ 
| 
‘ 
‘ 
ta as) 
4 PER ATING PIT 
4 atoer 
PLOT PLAN of the laboratory 
: cing built as part of the Ess 
‘4 January, 1955 


Atomic Energy in Petroleum © 
hased from the Brookhaven National 


aboratory, where it has been under- 
zoing neutron bombardment in an 


atomic pile for over 242 years. Its 
cost will be in the neighborhood of 
$17,000 to $18,000 

By the time the cobalt is moved to 
the new radiation laboratory in April 
it will have a strength of from 3,500 
to 4,000 curtes. (A IS approxi- 
mately the amount of radioactivity 
given off every second by one gram of 
radium making the cobalt pipe 
equivalent to about 8 Ibs. of radium 


Total world supply of refined radium 


represents an estim ited 2,400 curies.) ’ 
It will be the most radioactive single 
piece of cobalt known, although 
stronger sources in the form of a cio 


ing of a number of less radio 


cobalt rods are said to be in use 
In government-sponsored research ac- 
tivities 
The pipe will be covered with a thin 
Sheathing of aluminum—about ‘ie 
» in. thick. Its purpose will be to pre 
vent scuffing of the cobalt during han 
dling, and the possibility that particles 
of radioactive material might be 


scraped off on the apparatus. Although 


the sheathing has been on the cobalt SOURCE OF THE RADIATION 
ill the while the latter has been in the active Cobdall pipe, simila 


Brookhaven reactor, aluminum does Nave ar 
ment 


become d ingers radioactive 


no 
so there is no danger if a portion of the 
sne: thing should be scr iped off 

Cheaper and stronger sources o! 
radiation are seen as one of the prob 
lems which must be solved before any 
commercial applicat on of radioactiv 
ity so petroleum processing would be 
feasible ind Esso scientists are of the 
opinion that they are potent illv avail 

ible 
One such anticipated source in- 
the radioactive byproducts of 
operations which the 
Commission presently 
nderground until their radio- 

vil¥ decomposes 

Another possibility would be to util- 
the gamma rays produced in an 
id now dissipated into 
i the reactor The 
ught even call for the 
itomic reactor as an 
petroleum processing 

plant 
The laboratory S.0.D. is building 
rely new struc 
ft. It is eing built as 
Center 


in isolated 


shown in the plot plan, it will 
lude a “cave” or reaction section, 
ind observation pit, lab 

preparing reactor equip 

setups, and other auxiliary fa- i we 60 set ve 
The cave will be the heart of seing handled is set down 


MECHANICAL MANDS similar to this demonstration pair will be used for all 
handling of the radioactive cobalt Knowr ‘ master-slave manipulators they 


perat can actually ‘ whe object 


PETROLEUM PROCESSING, January, 1955 45 


i 
| 4 
= 
~ 
a 
ippearance to tl piece but much too hot to han It 
of 3.500-4.000 cur tt esult f newt hombard 
reactor for over ca 
; 
in 
or 


Atomic Energy in Petroleum 


SEPARATION 
PROCESS 


PLUTONIUM 
| ATOMIC 


ALPHA 


BETA 


HOW £550'S RADIOACTIVE COBALT IS PREPARED 1") ar 


Atomic Energy Old 


vork the ety, U-23 


non a [hrough 


produc 


Since 


m 


AEC, the company 


mportant ni na 
| on ) tne 
SOD. I ting contr t or from the many 
| 


separation 


142. the compa indertook active isotope U-235 is 
tion of a pilot plant to scarce, the manufacture 

th fissronab variety of hon of pluton um are, fr 

know This range viewpo most im 

separated fron nother va peacetime use Of atomic 


t 


enerey 


al 


on AEC proj 


be possible t 


ire Operation 


gevices, since “ners marl 
to date are Deing used 
ects am contracts Using t 
chanical hands, it wil c 
place the pipe up against 
upparatus and small pilot 
contain petroleum materials t 
jected to radiation. Small sar 
de placed inside the | Ow 
concentrated treatn t 

The cave will be highly inst 
and provided with faculties 
trolling reactor conditions 
larly for low temperat 


nre 
pl 


employ ed 


umize 


to 


ct 


experiment 


cobalt h 


in 


The only danger 


bility 


There's another safety 


shiel 


Cc Wa 


hers 

« th 


tne 


the 


Extensive safety 


precautions are be 


Ww lado 


tured 


nese me 


itory t 


ind 


is 


uc 


he roo 


en 


wo 


ion trom the co 


¢ «} 


Since the radioactive 


other 


rem 


exists 


Cad 


nick con 


factor —th« 


the pos 


the radia 


Linen 


rator\ 
Ss wnicn 

» be su 

fi REACTOR ples ca 

DBALT — 

articu- 
RADIO- partic 
RADIOACTIVE ACTIVE STORAGE 
COBALT-ae GAMMA BY-PRODUCTS 
ing in the nc 
GAMMA possibility of danger 
3 both m MH research workers on the 
atomic reactor (not by the Cobalt does not 
il ar th em rar 

active, there 1s 1 possidulity Of air 
ter nollutior th 

Wale ponuut on IKCWISC tine 

and all the matefia ind equip 

ch will ment exposed to copait during ar 

are periectiy s ynce the 
| } om ¢ } esearchers will b ble to see into , 

ia tf ft. square and over 3 ft. thick. B 
CXpOsurca) 
: iu high index of etract lhe - 
‘ rye tica y th ntire =. 

cretemmmalis and lead gi s observation 

window will effectively prevent any 

such exposure wi 1s 
ise in the cay \ system ntercon 
nected locks will vent rv to the 

id oac © pipe cave xcept when the cot s safely 
nside the ive with a parr of stored awav in its well shielded 
im mechat hands known as miaste! all handiine of th halt will be 
hy nipulators Ihis will be th on remotel\ vith th hanic 
: such manner that they can be 

vithdrawn trom the cave for repairs 
Sho ld the mect Ca Ne 
: ' Psi which has the same come completely inoperative, or should 
Broperties and about the the cobalt pipe get loo ad in ancl 
a of f r $ not eXactly a same atomic weight but is non-fis- position that it can't | recovered 

Back ir 39 parts of U-238 | The thick roof of the cat 

mining by nium n the sketch abov juipped j 
‘ SOD. « sis invest lr pilot plant the company i: large plug The room can be sealed 
: uf e ou metal in pro wi ble to demonstrate effectively | ff and flooded with wate this plu 
hen lt S$, aS a COT hat this separation was possible or removed, and the pipe recov d and 
| [ tatiy | other poss irge scale by what was called returned to its well with tl id of 
bilit th ntritugal method | grappling devices operat through the 

MF ontract with the hole in tm roof. The w , pri 
also developed vide for the tin 
echniques applic nvolved 

1 of plutoniun 

Hoactive ciemen Atomic Er vy Commissior Although 

intum fissior na the ¢ mn miro 

tural radw over the he tory tself or 
* 

relatively | conditions under which th radio tive 
aE: 1 separa cob heing made av ab 

1a song mer of the ARC may 

ey 1 0 abs at any time to satis 
| 

selve al proper procedures are being 
a followed in the handling of the cobalt 
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FOG NOZZLES 


FRESH AIR LAYER FLEXIBLE TUBE 


HYDROCARBON GAS LAYER 


 MANHOLES CLOSED 


FAST AND SAFE 


Want Gas-Free Storage Tanks? 


You can have them in one hour by using 


this safe and relatively inexpensive technique 


ED experience wit! By D. P. THORNTON, Jr. 
4 new method of gas-freeing stor Southwestern Editor 


KS 


Norco, 


} 
Ihe method differs from custom- 
tank purging as f WS wit 
oO 


ich case 
are juipped with fog 


ed that all incoming ai 


47 


STEAM 
I 
i 
~ / ! \ 
/ \ / \ 
/ / \ 
/ / \ + 
a 
mounted eductor fog m Vap bot 
has 1 ed it Experience with g tanh table 
Cor cranie lat SOT mod us 4 d ng t 
ficat sinp otic orig il cal how er that jot ) irt n 
cedure reported in this 1 mat t tank } tt ¢ mad 
tank Vapors Via tron vith ‘ m mited ny 
the bottom and admitting air t commenced por-handiing capacity of either aS 
nte t the top ti h a curtain of M f zal trom dey ictor(s) or root openings admitting st 
vat tog See drawing above \ ts stirred uy will res! = 
mim turbulenc dis nid berated 6——No personnel attention re 
cr Sin n st pu H i OM purging ts tarted Area 
tanks er t they tend sufficient amount to constitute a fir The method essentially u tcam i 
rer th witon haz Ir-pow 1 ed tor mounted in 
\ re st diffic t to pu it tank rool opel ind carrying 
the cas vt psible fabri tubes lowered to 
tor press list sol nd sary n a foot of tank bottom or the i 
cru h are refinery { ar ing liquid. This 
terials Customa stored. Of thes ible size, equipped with collay assure withdrawal vapors from 
crud cit the worst ; tul r, ‘stalled on appropriate near the bottom of the tank 43/5 
of the usual presence of pyrophoric tank roof openings. Eductors may be Purge air is admitted to the tank via See 
to oxvger 2—Collapsible tubes are lowered to no7z 
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w does it compare with steam as 


Any good fog nozzle 


Applying the Method- 
EX 


nk siz 


Make sure there's enough air inlet 


K Tor I precau 


other supply { noulk be ooserved and 
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4 Gas-Free Storage Tanks 
must first pass through the fog curtain = , ; 
sMturated | ctical ul 
zk may | heated if nec ry 1 ~ 
All si openings are kept 
ned by gas-meter test to a — 
> 
f vag 14 ‘ ‘ 
n thr parts 
"9 
4 is if in ser 
x 4 ink. Spira oh ke thi 
1 tf f 
, follow sash-cord attached to t ton poy weather it may be desirable to 
Educ 7 dapt t 0 F is suffic with <fean 
th vork fu led. We tt water t ture 1s 
1} nt th ‘ hor Cur 
Ivy xtend + th t practic ‘ fog 
ted tne A It are equippe } with them, regardiess of 
wy Ibs. Ned by quick-oF clamp 
sible tube— Spiratube, then connected to the stean 
trade-named “Spiratube”—is 16 in. in OF 
= 48 


The condition of the tank itself 


High speed in purging 


For comparison, 


} 


‘ Gh Co 


. 
= 
1 
 — 
— 
/ 
—— 
ite 
? \ Ook 3 Keu tor 
Zz. Fa 
‘ nt by the 
het | } Safety Dey educto | 
al nging t which indicate the 
49 
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Gas-Free Storage Tanks 


In no case reported by Shell's 


( TUAL cases taken from Shell 
A Norco finery records show th 
with which tank pu neg can 
ymplished und the flexibility of 
x new method when “hurry-up” jobs 
involved 
1—Routine Cleaning, Repair 
4 7> OOO-bbl gasoline tank was 
scheduled for extensiy hell repairs 
i » welding to attach ext val 
patcr iks. eaning ¢ 
A by the of iting depart 
nent that the tank had been pumped 
uit and was ready for cleaning and 
pail 
Sixty minutes were required for 
the operations 
Set and hook up two eductors 
with Spuratubes 
Install and hook up four fog 
Float off tree gasoline from tank 
~Mtom with water and pump out 
4 Blind tank nozzles wash out 
und blind off all pipe connections to 
k excenot foamite and drain lines 


dgucto Als x that had tf 
Norco proce cc dt in 
ther oil comp uld have 
heen purged acceptat pprox 
mately two |} s instead of the fiv 
nours report or wu ink 


misery at 


Industry Comments: 


mon 


} 


the first article on th 


tat opdjections to the met? | 
ted were made il 
ny repres tives t PETR 


th The nd ott 

} hown that ss the tank 
ted to east 170°F. it is doubt 

gardies how ne blow t 


of Norco Results 


5—Safety Department inspection of 
the ahove operahions 

Purging then commenced 

Two hours from the time purging 
commenced, or three hours from the 
ume the tank was released from serv 


ice by the Operating Department, re- 


pair men were at work on the tank 
Welding and repair operations re 
quired eight hours more, during which 


time ventilation via eductor continued 
Immediately 


the 


and fog nozzles removed and tank was 


upon completing repairs 


lines were reconnected, eductors 


approved for return to service 
Total el ipsed time was 12 hours 
from release from service to return 


2—Emergency Repair 


55,000-bbI gasoline tank was 
taken from service because of a 
broken swing-line. Immediate repair 
was urecnt 


Installing purging apparatus 


as pre 


viously described, purging and the re 
pair operations required between six 


und seven hours. It was not necessary 


to clean the tank 


ers (providing proper precautions are 
aken to make the latter safe for use 
in hazardous atmospheres is becom- 
ng quite common 

Eductors are roof-mounted and 


shell manholes are opened 


Blowers 


g on Gcesizgn 

Sluze mounts the air-mover on 

Lana OOT and opens one I nore 


h it 


comment 


company often has consider 
canvas O alumur mt ib ng on present 
movers. However, he added that 


inks c 


since 


r) 
eca in a 


an 


matter ours 


rison with one or more days 


th 


matter has 


consideration. This 


Objections 


orir 
} 


Answered: 


pai oO 


3—‘Hurry Up’ Job 


Swing-line floats needed revision on 


i 55,000-bbl1., light fuel oil tank and 


to avoid complications elsewhere the 
operating department could allot 
days only for the work 


Only one eductor and two fog noz 


two 


zies were available for purging 
to 


where in the plant. Since the 


opera 
due work in progress else- 
tank did 
g it was decided to 
to make the deadline 
Gas-freeing operations as 
thed 


a.m 


not require cleanin 
try 

previously 
commenced m. At 
a work permit had been 1s- 
sued and the float repair crew was at 
and work 
to 


thead of the time 


descr 


10 


ats a 


work. Revision completed 
certified, the tank 
service considerably 
it had to be 

Approximately 58 
opened and purged 
repairs using this method, without 
incident. Tank 
000 to 92.000 bbls 


was returned 
available 

tanks 
for 


have been 
and 


un- 


cleaning 


toward sizes range 


trom 3 and con 


tents represent the gamut of product 


and crude storage in a modern refinery 


rROLEUM PROCESSIN« 


| 
Safc rated at 3150 
ply of 70 osi. Air movers were 
mounted with air inlet from a shell 
; 
‘5 Refinery “A” found it took 24 hours PE during 
h 
; is-free a 35 x 42-ft. tank using Shell's a re the purging period. ME may be 
lal tean iking any gas test wou d ippeal id emthe oof- or sh 1, dep nd 
msumption was 9000 juatel al 
pu fiv j tean t 
Ref Be. t the compa 
found it required 35 hours to steam- LEUM PRocessiNG. Insofar as possible ly gas- 
Ox 42 ft. t msumptior this artic will attempt t nsw tt inyway 
t orted. Using an air-m ybiections and to explain more fully 
| sar tank required 13 wrs those points of the origir rtic by steaming, @¢ = given 
ree it; stean which appeared to have bes n no further author 
( tated. TI port adds that n nderstood ty, probably not alone, also regards 
A loubtedly the tank would have Steaming tanks not o s ty se Of fog nozzies as hazardous, con 
is-f ng 1 perhaps we hazard tending that they are jeal was 
ap." f there had |! pportunity ous than other methods, but also ex generating static electricity He 
ner i ral thes< ~ints out that the nlv practica 
irs his pinion keeping it wetted 
tf steal cd ine scribed in the rlier article was the 
: K tion th n ble mition haz iT t “clumsiness of the educto 
E | } tat er th nd Spiratube ssembly 
stean now 1} not th case as ac mpan\ 
4 k 14 j t mechanically driven blow ng photograpt vil] hel; show 
3 Case Histories 
4 
4 
$0 January, 1955 
Me 4 
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Gas-Free Storage Tanks 


Dut rate 


we wt taken 


apacity, Time,** 
Bbls. ( ontents Hours 


The third test 


doultt turbulence 


Table 2—Actual Purging Time 
With Two Eductors’ 


Capacity, 
Minutes 


( ontents 


Stratification rather Further evidence of stratification 


than turbul- 


ence pite 


the draw 
The first test, 


\ 


and mixing 


Little turbulence 


rhor 
‘ on val 


Weighing but 45 Ibs. in its carrie! pp rec 
tne Sp ratubde 1s carried to the top ol 
tank in Carrier and represents 
i yundle < Ipproximately 
liameter and 3 ft. long eadilv car - 
ec DV one man Ihe adapter may startec nere Was den e evidence ol 
may not De permanentiv connected rbulenec ag maxing of 
s connected, the package st is vith tank pors. This subsided in ap 
either clumsv nor heavy tt minut om tart 
One or more men remove the tube (Mx Sweet ( le O n \ final tanh 
ihe carrie Keeping if Collapsed Light ce was lo 1 thre ect 
d by means of the sash cord and 5,00) ‘ the top the sh X minutes _ 
Weignts PreviousiV Geese pu ne ‘ ifter p Comme cd 
) 
Mange and extend the ibe the esired Pres SS soling | PCa 
distance th tw Tet 1} first chech 
The eductor ts separately Drought to Ed Vas | 
the roof in three sections, all readily ‘ ted 
portable, and assembled. It is lifted f vt 
| 
nto place atop the Sipratube adaptor ; a 
nd attached with quick-operatins n 
clamps. Connection to steam of t ea 
nade wit flex me epuio 
Starts tank p ying tt ! tank 7 
ob p ct the preparat ns ifte bert nm Be, 
ink, } ner nel t 
vhich he d el to evac G A < esponding it 
te the work rther notes 7 fn 
(; 
It ist practic the safet ep But. th a ; 
Vater lines to fog and as t. Dow 
j himself that t} re the ist 
mpletely co { y foe. Then ti rom the i Act ‘a 
| 
pened ver ute p nt iAcn IDs tt ul 1} } 
pe er a Tis ite 
perating cay The s jues Ol ut 
n hour later t ke the first at only for a few { é } } > 
test. | = fied f 
fety requirements of the 
ver xplosive limit vork permit 
nade and work | ie i fron tank 1 
I he juctors cont t Tanks, pomnt where 
st ed up when deposits ar in | the tank n 
rf th vorkmer Sometimes yin f tw n th tw 
rg if ed tor ma ™ ce existing withi rit 
ounted from tt Spirat ind 1 he start of with at oF moved hell 
ventilat to the men by sph he ntert fact d 
Pr 
tanks the tank Do ng 4 
r eXist D t, tt try purge a 
tion. TI pposite of tl fit 1 proper t | t 1 f th 7 
Peis Pp 


@ Gas-Free Storage Tanks 
ur % pushing the vapor out of the 
tank 
With this turbulence it is certain 
that the hydrocarbon-air mixture 
which results will be, at some time 
luring purging, within the explosive 
If some means of coloring the 
tream 1s used to permit distin 
: it trom the Ipors it wil 
ther ound that the air flow will 
alively straight through from 
} niet to the eductor 
] t quence pock ts of vapor 
A tin parts of the tank remote 
4 } eductor or from the open 
4 ‘ Therefor mpiete purging 
; d the po ty of a haz 
j | tmosphere existing over a rela 
1} in irtt ustrated by 
t i tank equipped with a steam 
| t the top ar an ma 
Vu the bottom of the hell. It will 
f 1 that t tream of cool ai 
th tank tollows a definit 
m the of ing! 
nd ti Wi th 
he atmosp! 1 the tank 
y and t mpa 
im oft n 
It »>will t found that the or 
pot uch a tank a 
| hetw th et 
to th ducto 
j Further proof may be inferred from 
xperien with a tank fire 
th © Refiner several vears 
p tinen wa ne g effected 
{ in eductor mounted at 
“a f op g and a fresh air open 
cated the bottom of the shell 
1} fier started shortly ifter the 
had been { | The ise 
zies not ving been cde 
ignition o irred trom some 
th Py was 
t 
\ of is the vapor flashed i 
t rel of fi was seen from 
nanwa directly to the 
it might be considered 
} sf poss hle path. Observation 
ir iniet learly established 
t th f showed no 
to engulf th ntire vapor 
the tank 
I lesperation, the supervisor de 
i to continue usi th ductor 
hat, otherwise, complete mix 
the tank contents ought occur 
i be tollowed by a disastrous explo 
0 Ihe fire appeared to have been 
if harm ithoug? the 
of the tunnel dually im 
sed t was to purn 
: When the fire was observed to have 
urly burned out, the eductor was 
hut off. Flame momentarily spread 


the tank and 


throughout the whole vapor area, then 
subsided principally to consuming 
grease on the walls 

Had there been complete mixing, 
evidence of rapid purging of the tank, 
it is believed that a “tunnel 
of flame” would have developed and 
simply grown larger with the passage 


unlikely 


time 

Instead, there would have been an 
explosion. However, it is possible that 
the “flue effect” of the burning gases 
might have minimized turbulence and 
assisted in channelizing the flame path 

Regardless, when coupled with per 
wnal observations of men working in 


tanks under this method of ventila- 
tion, it is believed that the channel 
zing is a natural occurrence and thor 
yuuigh mixing of the tank vapor with 
incoming air is uncommon in all but 
very small tanks 

Fear of static electricity which 
might be generated by fog nozzles led 
it least one authority to question 
th us Norco personnel do not 


ee that this is hazardous because 


hoth the foe nozzles and the tank are 
parately ind well-grounded. In ad- 
lition, th nozzle is supplied with 
water which, in itself, constitutes an 
iditional ground and fog also im 
pinges on the flange of the roof nozzle 


ind thereby grounds to the tank 


The entering air is humidified nearly 


» the saturation point by passing 
through the curtain of fog, and re 
mains quite humid even after it has 


t considerable time 


workmen 
ntering the tank. Humid air is a poor 
candidate for perpetuating conditions 


in the tank a 
This is 


veen 


the observation of 


which otherwise might lead to gen 
‘rating static electricity 
The only time it is believed static 


lectricity¥ tment De generated despite 
snappy” fall 
when the air is 

hot 
avoided by 


the fog nozzle is during 
ind winter weather 
very drv— or in dry climates 


This can be 


ing the water up to 


readily warm 
F with steam, 
for instance. Reclaimed water from the 
tank 

Ignition by pyrophoric iroa sulfide 
was pointed out in several comments 
consensus being that the Norco 
might be 


apparently 


also could be used 


the 


procedure hazardous 


since 
there ts no provision | 
keeping this material constantly wetted 
down while the tank atmosphere ts in 
the explosive range 

Actually shell 


tom deposits will be kept wet af ail 


inv root and 


times when the Norco procedure 1s 
ised This was demonstrated clearly 
in an experiment which showed that 


fog would not only minimize develop 


nent of an explosive atmosphere from 


simply diluting the hydrocarbon vapor 
nut shell 


momture condenses on and 


PETROLEUM 


roof. A newly-cleaned 55,000-bbl. tank 
utilized the which 
permitted observers to be present in 
the tank during simulated “purging.” 

The tank was prepared for purging 
with the Norco procedure At 


Was for se, 


several 


points under the roof, well away from 
the air inlets, cotton pads were in 
stalled to prove the efficacy of under- 
roof and shell wetting when fog noz 
zies were protecting the air inlets 


Lights were installed to assist observa 


tions 

Fog was started then eduction 
Within less than two minutes a sharp 
increase in humidity was plainly evi- 


dent to the observers standing on the 


the tank: shortly 


bottom of thereaiter 


extensive wall sweating was observed 


The cotton pads 


tact with the root 


not in physical con 


but separated from 


t by perhaps an inch, ws found 
sopping wet” at the conclusion o 
the test. Rivulets of water were seen 
running down the walls, dripping from 
roof supports and trickling down sup 
port columns. However, roots of black 
tanks are cooled externally y water 


spray just to make sure moisture does 
condense on the under-sid juring 
purging 

Within 15 minutes after purging 
commenced, the observers had to leave 
the tank because the air had become 
so humid breathing was very difficult 

Further proof of the pudding ad 
vanced by Norco personn is not 
experimental. The plant often stores 


sour crude and has sour products in 


storage. Iron sulfide deposits are com 


monly found in these tanks. But neve 
once since instituting the root 
mounted purging procedure has there 
peen ignition of YPurning of these de 


posits 
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Unusual Features at Mandan ‘ 
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Le 
? 
| 
1 >. 
| a 
ind piping i ssi 
| Indiana)’s new plant in Mandar 
process fect abov rrounding ground 
\ to lick the problem « nat now it Piping a 
| . except for buried water and sev t ground waa 
w concrete pads about off 1 rund 
| a, on concrete, pads about q 
| 
| 
| 
= 
be 
4 
ca 
ANK All refinery tanks are gaged \ ra tr fer, ra and truck load 
lirectly im barrels, instead of in the al feet and ng pumps in ti pen. Keeps initial costs to a minimum | * 
nche This practice climinates the time-cons ne and t u r of caplosiy Ka of niratio# 
of conversion tabl ind keeps the possibilities of Experier na lictate the a 
| 
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H ire riet peats of the most interesting ttems 54” on this and the following page 


wed in the 1 th What's N ection d y 4 code number has been assigned t ich item. You 


which youl 


missed them, 1 not have been 1 ving th find between pages 108 and 109, to request further in 


magazir orn find them of Vv formatior juipment or copies ot the helpful 


Plastic Piping Ethylene Compounds 


scheduled for production at new plant in Orange 
x 


R Catal Numbe lexas des and glycols 


Stainless Steel in Refinery Service 


5 OoKict ove;ri tf periormn nce, and compicte lala On COrros 
pum| sistance and high temperature properties in ¢ ies 
vt nart pplication niormation with drawings 
six different petroleun 
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- ge booklet. M. W. K re Co., 225 Broad j = tains list of properties of ethanolam soaps. Dow 
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Liquid Feeder Has Built-in Ejector 


eliminating the proportioning ip 700” I 1d almost types of corrosives 
Ihe “Feedrator 


Graphite Material Stands High Temperatures 


it iS an impervious 
terir such equipment as heat 
1 so on. It holds up 
because the carbon itself 
ther than the usua 


chen 


For additives 
the block 
| cost. The 
with cap 
A smal 


ter 


Steam Tracer Is Integral with Pipe 


Catalyst Will Remove Hydrogen Sulfide 


Mass Flow Meter Uses Gyro Principle Orifice Design for Flows of Varying Viscosity 


Reynolds Numbe 


the design 


research for the mea‘ 


. 
I 
> 
q 
hy 
sary to Operate the unit Unit is enclosed in a Lucite resins which would De subject GMical attack oO i 
lock, facilitating the feeding of many chen Is d heat decompositi In tests, the material has ven * 
ectly into the main process stream good service at the boiling temperatures of all con faa: 
which Lucite cannot hand satistact cent tions Of such COrrosiy formic, hvdrochioric, 
> iilable n scol te il some monocnik celtic na cds 
unit comes 1 four standard models droxide ferme chioride mickel sulfate cetone + 
ranging tron U.U5 ‘ 5 tO 20 gal benzene al Dor cn etnvik a chloride 
check valve provides protection against sudd®@h pres gasoline sopropyl alcol nd trichlorethviene a 
sure drops. Fisct & Porter Co., 19 Jacksonville Rd I s Industries, Inc., Sok 0) cal 
Hatboro. Penna Circle No. 12 on R ( 
Circle N 11 on Reply Card 
isis OT the Calta solving a Chemical plant pro m in the 
cuiy ed carbon treated wit! vVariou met ON sh mate or tricky ‘ or It sa deve 
such aS Vanadium, Copper ) nad or chromuiur opment by engin of bot Aluminum Co of 
Hvdrogen sulfide is oxidized to sulfur and water wit! A meric nd Hercules Powder Co. « 1“Unitrace A 
iM efliciency from gases Or al wide rang It consists essentially of an int y extruded steam = 
ip to 2 by volume intial the tivated carbon | traced minum pipe. Ext i trom Alc S-I 
ncreased in weight by 25 I} increase the product is rhtly « ' oss section duc 3 
water and 15 sulfur. Breakdown of the cata to the crescent-shaped steam | djacent the 
reached when star p ‘ } or Pre-fort i sulat fit the 
Reactivation may be accomplishe tcaming Linit e pipin camry f n. pipe, insula 
Liss ng the sulfur, then drying the catalyst with for n. st lard pipe fit. At joints be ; 
current of heated to al t C. Davis Er tw ect s of I trace , made of Util ‘i 
gency Equipment Co., Inc., 45 H ck St., Newark { ‘ tean Alumi Co. of America 3 
NJ Alcoa Bldg., Pittsburgh 19, Penna q 
( \ ton R ( , R 
1. 14 on | ( 
a 
‘ 
O measure quantity ol te Of How chang ver the Ri, 
passes through a circ Dif which correspond led apr th ipstream facc; 
rotat gyroscope wi Pinu cing U tof kuropean 2 
- rotating circular assem! ct pre ‘ juids with varving v Osi 
the mass flow. The measurement of this t It ial, sharp fice plate has predict 4 
r f the n f fluid fi te P 1} ifacturer late the 
nst t. The devic i if fluid j { f plat if » be used to measur 7 
‘ 
WOrK OF cor mit nd flow rat la r Instrument Compar a 
Accurac \ St., Re 
cipated fu = 
Nave a Capacit al it SOO mit with 
trol Engrg. Corp., § Providence Higt vy, N processe erature please rn to the reoula 
‘a 
Mass 4 , j heginninge on 
( e 14 Rer } pi 
/ 
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Field Welding of Pressure Vessels 


an By F. A. UPSON [hese problen not essentially different from those 


i LD-WELDING of heavy-w pressu ( ways much higher than in the shop. Insulating the vessel is 


‘ 
VC 

\SIM A G ( erat Ihe 

\ \ B. Bott I consi ce ol 
prope 
It sec c 
es 

c M fl 


(oR: 
prese 
Fit-up shifting should be prevented 
4 with suitable heavy f ars, strong 
We 
Dp t i {VI fit-up whe ver possil so that 


h but ) he hich tl Provide a uniform root-gap in 


1} 
| 
cK 
Flame-cutting and gouging are Ok i t u prac 
lo cnic ood fit upa Olten per 
\ Mr t ' mit cost reduct However, the work . nat i of cl ning f 
M must De preheated in the iffected ca ti ck 
O minimize soO-ca \ double-L type groove is desired 
\ 
flame ‘ 
} Prox SS | 


a i y trom convenience of providing for ade ide and distrit heat uniformly to the various parts 
fit-uy from posit I of scaf M of the procedu jetails and precautio whic 
inl ¢ lad shat « of we Imost cert to result in the 
he 
iree of root crac 
pro f k importance that this type of construc sary by building up with welding rod 
tt-w {VI he shop tt held mer \ t exceeding 


All welding edges should be Magna- 
fluxed af \ to 


\ plat 


Adequate weather protection for t! 


Preheat 
fit-up | b ‘ 


should be applied after 


Cleaning the 


weld meticulously 


Heavy peening should be prohibited 


maintain preheat 
ibout 

ovel 

high 

212. al 


often has 


ASTM A-28 


cs 


Never 


attempt 


The type of welding rod used wil! 
thy 


Rod size depends 


inicknesses of over | Otherwise Steam preheating 1s not ways the for two davs or so, AP i 
ible-V type groove s be pri cheapest method but it ts vor ! \ preheat tem ie. 
vided either case the OOVE Ik ease of control C onsiderat s desiral 
hould be no wider than necess y to — e give ts a\ hilitv to the thick nartic e 
ermiut equate ecess oot A tine rec tensile mal sa 
nt sf 1 access b tricted ed with the t ot the (minim 
A 60 ted to b t pow nd ad circ bec chk tc 20 preheat ts 
ind compror \ “ machines c h powe verv. de by pparently no 
hetw n the t hut ssarvy ft ssent for ict mild-steel 
ng for eitl 45° « It el: commer strip-heat \C terial as AS. Grade 
former 1s defintely too rrow wil ‘ re much easier to! i In thc = from to mn 
mmetrical bevel } th th ret nt h nleted W welds on a vessel when the parent 
nt of lictort ho f met t essent orm 
tic hec mi cosh! to p mis t temp Wi vork ed to | cert 
rately ack-Chipy ne 
n if work stoppag ' 
hould b n wm suth t eve 
cludes eces pe uppin 
lit to k too 
to pro th +} } h 
‘ 
form heer wn i How t to 
+} of hetw pas of +} ot +} hu 
f ( K y should at q 
Electric strip heaters 
perat the root. Bead thick 
‘ ‘ +} } bys 1 thick 
t flux tox with wih \ ble rul of thuml 4 
rier: And 1 wie +} ‘ ‘ in k the overt 1 po 


ur 


Stringer 


pa 


sses are the 


back-welding 
ed m 
folk 


before 
rep 


ss of how pret 


emphasized 
Once 


magnafluxed 


started, regardle 
Butt-welded patches, 
one 


type 


hold the 
(flush 


Oo 


worthwh 


preparation 


Back-groove 
Gamma-ray 


sible { he 
Inspection should 


welt 


A 


th e stea 
Iwo general precautions shouk 


closely follow 


hy 


Excavating 


n 


fe 


cy 


weld 


defect 


4 
Field Welding 
nal 
3 ind machine settings) to make certain Po t by controlling 
rator 
perators are extremely careful 
a n the manner in which thev i be 
} are in mipulate the rod wing S pro- 

rule isrespec- riously difficult weldments to com yelding under preheat 
position cellulosic type of plete successfully in vy-wall pres (Stey has ced preneat 
E-60) hould hy sul ves V ariatior trom conver snou i be ntait nt weldil 

if th nal rr n no > mnlets ter 
i the weld tional clice nh sequencing oOper- COompiete nrougs Stet 
not posed the low in ng routir iccess in install- without nterruption to compietior 
I n rod ing 50 in vessel walls of nominal thick Step 4 Is unnecessar f ectric 
Backstepping } i not be at- mess ranging from 2 to 5 in. The _ strip heaters are used instead of gas 
pied th tisfactory sequenc f operations is as follows rings and Steps 5 and 6 may proceed 
eal that th , P Following careful fit-up and before Step 3 is complete if so desired 
Th iy of ; working from the outside without pre The simplicity of ng is 
‘ line t, deposit fron ne to three st ger tageous for a circular patc! nad the 
4 tated « passes in ti root i sic ibilitv and uniformity of st m pr 
- i too! t believed od Any cracks in this part of the heat for the utside | t of the w 
will mininize weld Apply and maintain 300°F pre he choice between one as cor 
f k i cracking. Unfortunately heat mun ising gas rings pared to thr stringer passes in Stey 
lifficult to } 1 the “other mou j side the sse] $s not cle cu Th icy 
mr t the le weld wit! hbackchipping r backg y in 
= if siv ter to he ad it root preparatior ising a low 5 probably w he out the san 
in” h other. for bydrogen rod either case. If three pass used 
oft } er -—f e the vessel and admit steam slightly more weld metal may be sac 
A y leu nter J ) fi but if ‘ 
» thy lownward t t} total depth of th itside grax 
eth , Wi the preheat is b tained ttendant reduction ir lity of 
ni nr rt y or th 9 1} root 
opp 
hit ha th } rs < on fat 
Outside to mo’ th il root backchipping veld i VESS 
pro ICKCNHIPping a we el unde 
elect insoundness. Ma lictated by vessel strength. If the 10 
naflux th » eubet port of th 
6—Comy the weld ou wable pressu t con 
not he ihe w-hy s, safety consid ons dictat 
ae 7—Gradually reduce the preheat ther means for preheating 
} aon +} to 
, to k 
Al 
heen completed and 
lux } trated 
COM R ADIOGRAPHIC nsf thon spect permits modif non of 
und gamma methods. It may pos f necessary 
\ it n multaneously if wall vessels and must be c f cor the welders u nT who have 
sh ath Om the ather hand { 1 fahy 
nspection will ger craftsmer ted lo with th 
cr i ecom e much longer t that considerab w 
to It is th ‘ ‘ wher ,Orking it then Wi 
of con with w i thick ot 2 hat VOSS ton 
‘ problem. weight high-voltage X-ray n AWS “operato jualificat tests 

‘ ‘ will it Turthe Welders Cap passing 
ie pa nut | debris must be sucn tests nevert! m dD to 

} | ct welders pre luce X ray quality Work w th 
ceed in carbon content and can he ke the job fore the sonable consistemas 
The mould he Als caled radiogr phy 1s best accon 
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Field Welding © 


red by chipping. flame-gouging or tractive in theory In practice 
pping e-gouging 

gouging. | sOuging l ever, it often seems to be mor 

0 times faster 


cated on g pad and the 
go ubh neck of ach nwa and major 
than it is worth. The extra pr nozzle I representative 
though prehe required may be difficult minor 
ind entails nsider 


iderab 


le should be equipped 


len 


dependent in num 
onentahon 
They should 
lO ft. of 

I il Ve sels, one 

ett not attempt it ( ta m ich such 

assure i } nel or on 
moved 


ce; On rizont é top, bot 
from a different ar 


2ulation 
Defects should be virtu: 
procedt 
ih 
weld. Ni Heavy insulation should be applied 


inder 0.1 


e total seam 


Full thermal stress-relief of a: ng 


‘ Os nket Vigilant, detailed, 
s best a ertain no bustible mat 


competent atten- 
tien 


ry } 


are piped 
A very 


bolted 


Use welded 


type thermocouples, 
+} P 

The total spread 


of temperatures 


} 
( 


io 
inai SO Mme detect remains, if Maja ‘ ‘ PI 
can be more precisely located by tr should be blinded. Baffling (distributor eans of support ‘ e « n } 
ul ternal flue ¢ st be studied 
her 
carefully in xactly 
to lo +} thermo 4 
Cool the ted Vess it a A 
v re ynat rate if if equired time 
th t «tf te e must be 
opjechionadie Celect, aS COMpared to ticular attet n tk O77 
much as 10 Or more On many flanges, reinforci of 
manually-welded shop jobs. The total support and miscellas 
ength of objectionable defects on About 4 in. of blanket lation « prov xp aicates ca he 
1 cool down at : 
several field jobs has been found well dinarily will be the m mun Ccey ‘ . Or ¢ ! =A 
plished he field with a gas-fired as tarpau or wood, ¢ 
furnace which may < may not be tt ts 
pped ecircul ym Of flue gas Ack sul | | 
( ‘ Vtic k vessels Cal he pl to DI ‘ 
tistactory res el isually fre mn 
sults from ti yf leg te pro nt tance that ‘ 
sions for even distridution of heat Se nst 
throughout the vessel. Merely insert- consequences may result if t tion Ng 
ng a burner side the vessel itself of ns ‘ } 
S most tistacto The b irners the 1 of I 
should be cated an external fur- temperat It hlen x om 
nac from which tl hot flu gases to reapp son ‘ py 
simple portable heater can lost in repeati tf H ‘ 
} ta SO° ner } tn temneratur 
way of the vessel to bh tress-f ved no dan ire 
flue gas stream it idition to those tack-w er 
ted in | TI thermocouples 
temperatu! +} vessel inlet Temp «} on 
forn ine remote { — if evinge ft ture ord 
Air to the rners m bys } +} | not ex ii} to SO | 
mixed with flue gas to produc« clean nected t f | I 1 spread in th of ho a 
mit i large umount of x } thet « } ‘ 
control flu gas tempe ture rec point } 1 | vay 
jon ‘ey 
$ not fur due t my 
th 1 } } nad by 
ter f } fetail 
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@ NEWS in VIEWS 


SPEED CONSTRUCTION 147 actual working Standard) 
nd 46 ys ahead of schedule it's the record on Ark for 
fixed bed cata Ground-bre 


censed by Indiana Mav 7 


FIRST naw LPG » 


unit just completed at | Standard Oil Co 


SCIENCE—CANARY TEAM he'p 


Esso Laboratories in Baton Rouge 
ss.. refinery. It is one of three new units in the Metr 


rnization program at Everett. Others inch 
1 asphalt vacuum pipe still and a hquid hydro 
rification plant 


uiler stands by the new combustible 
Mle a feeding the other partner in what 
found to be a 

mstrument can co 


| 
¢ 7300 b/d unit was built at El Dorado 
; ; Pan-Am Southern Corp. by Lummus Co 
, forming process developed and (mm — was Oct. 24, 1953 and the job finished 
| 
* © © 
> $s assure safety at the 
; Ev La. Researcher Bill 
plant me gas detector while 
13 S00 aboratories hav 
i carbon pu um. Actually, the 
i than the bird 
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Vext time try 
‘Step-Wise 


Heat Transfer Calculations 


when accuracy ts a “must” 


Competition among heat exchange equipment suppliers and users requires accurate de- 
sign methods. Published for the first time, the following “Step-Wise” heat transfer cal- 
culation method allows accurate solutions for difficult problems. 


By EDWARD R. GRAHL 
Chemical Engineer 
Wilmington, Delaware 


R-DESIGN” of 


n prever 


When to Use the “Step-Wise” Method 


“Mq PrRo« ESSING 


in, 
rth Kerr I} M \ 9 } 
s H hey incorporak 
nproximation fluid m tern 
Py 
a Singie piece Of tral I 
it an entire process plant fro | | ame 
; | cA 
operating at Capacity. Conve over sig vOlve Coll 
ssarv expense for th ser or lost s for ; ‘ ) < oO : 
} me nd } excl let ré 
Since it is always desit to prevent nder ‘ | ; 
ch design calculat s with an econon ‘ 
rh nh Expenditures for design sho ey ‘ 
r relator t thy cost of the e nment } cept pecial Case 
For instat the fabrication cost of a 400-sa. ft.. stain! vill prow ( with a nom < 
trancé rea Accurat lesion for tt equipment } 
rat thoed ti fect of incren was 
might require two man-da\ As ming t tir B va il 
th S10 ner } i id slary nici ie tive | 
lering the c sequences poorly oF pro 

plant, Or a lost Sale, the extra cost for ar irate d : Py 
can be iustified 4) omy t step-wise” result Sead 

During the investigation of different design methods t 2 
1 of an accu me pecial cases unsfe enera the fa ited cost of an exchanges will 
hw not require an ex sive ¢ tion tir cceed $ ft t transfer the 
jesign methods for two-fluid tramet ten-w metho i} i Al + 
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® Heat Transfer Calculations 


é toh 


i 


‘<n tf cn nve cy { ur A 
4 method ficated 
Calculation of Heat Transfer Area 
G The first c ilation is to determine the excl rer heat 
t | the wat deter 
\ pprox } 


\ } +} ¢ j / fy 
Step 
he ( ng W Regu ent. Sh S 
xed tio 150. 001 

aq 


| fy th t ta ft p-wise” method culat f Exe ngeer Temperatur Differer 


excl e problen Hot Fluid Cold Fluid = Difference 


l-tube heat excl to be d 190 
: M f F. Assume 86° I 
t 1 select 24° 
I he 1 tubes of tvp IMID 


OD 16 BWG, 16 ft. 0 in. long, on a 1-in 


e-side exchanger The 


factor will be 0.003 lr } 


2 | ind therr pr pertics of YU wt etny R ] 4 

have otted in Figs. 1 and 2 from R $214 ? 

i An analysis « } R 6S (Ker 
shows >. crease in glycol visc 
This ctory: t s} 

> to Both crite i (lapdricate mat 

‘ ‘ of $12 to $15 per sq. ft.. and a greater thar . 
LMIDG 160.965 iis 


4 
~ ~ FIG. 2 \ Prt G 
exp of Excl Heat Duty Reg ment ube-Side 
7 Stey VW Viethod hr 
we 
following typical liquid-1 
In 
pitch. B ise Of the corrosive nature of ] f 
purities in th lycol solutior t will b ) 74 
but are us nm the range of 15° to 25" Heat Transfer Area, First Approximatior 
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Heat Transfer Calculations © 


: corrected [ must be checked 
Step 4 
0.19634) 


tubes 


ponding ft 


1 O/U,At 7150 008 65)(118.7 408 ft less than for Step § 
wt igainst the value assume BE 
Value selected n Dasis OF experience { N La 22(16 
5. Number of Exchanger Tubes, First Approximat 
r 63 ft? outside tube surface ‘linear { agrees closely with { Irom Step 4 2 
foot tul — ,-in. OD 1 theretore t is permissible to cont to Step 
6. Shell Internal Diameter: From a tube count tabl 8. Tube-Side Dimensions and Flows a 
Ker p 842) sel t the she pproaching N \ 
tubes, while four tube-passes give 122 tubes 85.25 14) 14(4 
ID si The four tube-pass figure will be used here, but 
the final det nat of merer t heat transte . a ¥ 
‘ 
i 
7. Check Step 6: Tt mix f tubes sele St 169.000 Ih. (Chr) (ft®) 
Table of Nomenclature \ ty, ft./(s sec ) i 
H neler nt for tubs fluid refert 
B—SI ballie spacing, in Heat transf fT nt for tube outside fluid, Btu a 
( Specific heat of hot fluid, Bt b ft?) (°F) 
( ( ranc tubdes tor for } fer Ker pp 229 
vetted perimet Thermal conductivit f fluids, Btu/¢hr) (ft Feit 
ry Outsid meter of tube. ft Nat 
‘ 
F, —Temperat lifference correction fact K 
G = Mass velocity of fluid, Ib./(hr) (ft®) \ ter cold fluid 
n ] | igs! 
ID Ir n Anthmet temperatu cold fluid t 
—Tube length, ft a. 
Tot ea t tube length for pressure d 
tor it | t temy fl 
LMID Log mean temp tur lifferenc hr flow ‘ 
OF 
\/ I ‘ turn 1p, ps 
| xcl heat flow, Btu | P Tot hell-side pre re drop, p eS 
Total tube-side | ire drop, AP, AP,, p 
| nd factor, (hr) B P,—Total pr drop through exct tubes only 
kk Nun r. dir nless 
j f | j temperatur rement lected for tep 
Aritt t tem] t for hot temp ture increment orresponding 
ndit 
Inlet my if t fl Aritt mean temye starr not 
« \ fluid t mperatur 1} (ft) (hr) 
Ext rfac foot +} | ia ff xf 
y. ft./ft Syn tt mmation of incremental parts to 
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® Heat Transfer Calculations 


Table 1—"'Step-Wise” Calculation of 


ty 


Tube-Side Heat Transfer Coefficients (Not Corrected for Viscosity) 


Ipprox 


Table 2 —“'Step-Wise” Calculation of Incremental Cooling Water Temperatures 


Water Water 


PROCESSING 


coi Velocity Cm 
4 (4) 4 ‘ 7 (6 6) (6) f 
‘ 0.1% 4&4 917 709 Vor 827 
a9 1733 44 6? $7 827 212 
138 ‘ 13.94 2.41 225 827 Re 
f 142 ) 16.23 > <2 195 227 
4 1464 4 18 KG 66 877 42.7 
“4 ye 71 2. 44 827 4 
$4 1s 47 247 2.92 827 100.1 
49 189 107 ) 2 32.2 18 708 80.4 827 66.5 
5 2.42C} 4) I Fig (6) Ster Step 10 and 
per pass N,/n == 122/4 = que. 31 wher 
G function of L, D and Re, (Kern™’ p 834 
wiry Re Dts 
sf 
$69 SCC Tat for the calculation ind tandulatior or 
HOLE ‘ 
1] ibe Out Surtace im eat | ister Coefh 
| OD } cient: Since cox g walter Changes are sma em 
LD f properties are used except when the “step-wise” values are 
il r uired t letermine related tut sic values 
7 Dp Dp ( A )( 
lesired, small 404 Btu, (hr F) 
is sed. Us these ‘ 
tr for th nside and j nt diameter 0.7 OUS tt 
sid ft acl r tubes a culated IDC B 
, lube Inside Surface Film Heat Transfer Coefficient | 
$4 { 
fh 
(rly (sly M ass increment Water 
- 
$4, 
4 4 
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Table 3—’‘Step-Wise” Solution for Tube Wall 
Temperatures (Not Corrected for Viscosity) 


of Incremental Cooling Water Tempera 
nding to Assumed Glycol Temperature In 
incremental heat balance 


ion 


Water Tube Wall 
len perature 

of the cooling water temperat 

the glycol temperature increment 


th gives 
WCAT 130.500 
O00€ (20) /130.500 
rom the precedir 


corresponding to each 
i 


as shown in Table 


or viscosity corr 


be Outside Surtacce 
ractice ign 


al I used on 
he 
the tude itse 


cul d trom the arithmetic ave 
red to the 1 


relauions 


face film 


function of Re, (Kern® p 838 89 
if 110 86) /2 ON } 
0.36 Btu/(hr)(ft*)(° ft) ate 98° 
0 Btu (lb)(° F) atr 98° F 
2. Calculat 3 
tures Corresp 
crements: An 
lows the calcu 
orresponding to 
cted in Step 9 , 102 104 829 129.7 
<2 4 14 N¢ 12.8 
R ¢ 904 ot 11 
Notes I 1 Step 9 From Step 
4) } Step §) From Tat l 
I tempera 
tempera 
ture imed g mperature Is 
calcu ? 
13 Tube Wall Temperatures it 
actor calculation) It is COMmMon f 
mperature drop through the metal ot at, 
| 
Value is usu negiig e when 
nd outside surface film resistances Therefore, (oul ‘ (7 
side) nside [he for the fluid j j 
temperatures ind the tube heat trans! co 
ficients are shown below OX ye 
whe 
98° F. (See Step 11) 
( — ] ] ] {) } 
h ive) 127.3 (From Table 4) 
But A, and cannot be lated until and « j 104 (See Step 11) 
ANOW! ind ¢ nd ¢ pend pon the vaiues of f I here th fore VA 
the first determinations tor issume that ¢ 102 
This W be checked at a later st e Ol 
AT 4 
Viscosity of water at 9S centipoise 
wer shov hle % 
correction are show Viscosity of water at 0.64 centipois 
14. Viscosity Correction Factor, Tube Inside Surface ' Se 
These are calculated f acl the assumed 1 4) (1A 
glvc 
tures using f fron Table 3. and th wine ) Btu hig 
tionship It will be noted that using 904 instead of 9Y tor / ay: 
‘ 
\# mares an crror ) ony lor ind less thar on 
[he above the Caiculation of A irom percent error for in Ta fore. the vali 
} h b 1. and ¢#, do not need to be recalculated due to th By 
Table 4 shows the Calc 4, and / sumption that Ste] 
Table 4—‘'Step-Wise” Calculation of Glycol Viscosity Correction Factor and Heat Transfer Coefficient = 
emp. emp at 7 at Heat Transfer Coeff 
Total 
oan 
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are Dased on U arithmet mean 


AP 


\ nx 


orrespond 


d portion 


ine step-wise Cale 
Total 


changer 


effective | 


dimensions 


Table 5—''Step-Wise’’ Calculation of 


‘ 
f Upon completion of th ny eps, it 1s pos in 
ne 
‘ to proceed to the “step-w ition of total heat Le! 
ded 
arcas corresponding wo tn ementa tempera | of the Olal efiective tude 
tu from ‘gg are calculated from the basic equation (EE) temperature inc ent chosen during 
Of Neal transier afea 
‘ 
ength is derived trom actual ex 
wh 
as follows 
4n 353)(4) 
Calculations for 64.0 ft 
y wat termina! conditions and glycol incremental! \ '62)(17? 
Correspondis y i ide iengl equivalent 
first mrement) incrementa xount of heat t nef irfac sh wn 
in Table 5 1s 
2° Aly 
(AA 354 64 SO7AA* 
| \ . is method of calculations, not employed It will be noted that the “uncorrected” areas from Table 
; ! volve the u { ¢, values from Table 2 in 5 (AA* and ZAA*) are used in this step in order to obta 
water ter dition the pr porti relation shit hetween the lifferent area 
ta ‘ it transfer coeflicents are nc ents for the calculation of the ncre enta pressure 
na 
lrops in the exchanger tubes Values fi and the cor- 
/ j } espondin AP i Calculated and lable 
j [ube je return pressure drops are calculated tollows 
R Kern p 148 
(47 ‘ Je 144 ps 
it cond ter ofu yguation may | il but 
ox. V 4.4) 0.03 
* 
vould Na wunt (4)(4)(0.02) (1.04 0 46 ns 
: Al 
luctios pproximat The total press on the tulte-cide of the exchananes 
AP \/ AP 16 
It dove Vv ic of AP cing below th mit of Ds : 
the t lesion tisfactory from this standpoint 
I} pr mp fe l-sice i not be 
i far tub le ter the rtir pri p ‘ wat cl nye 
7 
f 4 very litt from to This pressure drop can 
how ‘ Ker 
— 
Transfer Surface Required 
in 
Notes: (1) From Step 9 Step 15; (4) From Step 1¢ 
Py 
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Table 6—"Step-Wise’’ Calculation of Tube-Side Pressure Drop, Not Including Tube Returns 


Fig. 3—Standard Approximation Method—Heat Transfer Area 


Tube-Side—Hot—Glycol Shell-Side—Cold— Water 


| 


i 


r tor = 
‘ R19 64 
a, 
I NK 
) 302 sq. in. ‘tube B n. baffle spacing ¢ 
fr L610 ft 
414 Ib. /(f r) at 98° 
<4 ‘ L) fag & 4 
| ‘7 at F (Fig it 95° | id 
j 
| | 
‘ ‘ be ide 94 
| 


® Heat Transfer Calculations 
Fig. 4—Standard Approximation Method—Pressure Drop 
Tube-Side—Hot—Glycol Shell-Side —Cold— Weoter 
4 
45 
) GOR ft 
294 
> 
Ol; 
22 De, 
i4 
Comparison of “Step-Wise” to Standard Approximation 
/ 38 Method for Heat Transfer Surface 
7 v Now consider the circumstances if “step-wise” calcula 
7 e not emt d. Even though the viscosity plot for 
1) ethyle glycol (Fig. 1) s WS increa 
t f I lor compara ep px $s, the tota 
riac DE ted tand 
tion method discussed ear r, fluid 
) properties 
to the step wise Cale it 5 
30,500 It n Wate 
A 23 GAS 118.7 } 
\ we tne { to De Af 
py Is 
= \ 308 16 0.1963 
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} he Enginee w Rese i 
Dept I 147 to 1953 he was with th 
: I W ler Corp. Process Development D engag 


pla 
f 
} 
etn caicuiation nea t 
$s continued Fig. 3 


Continuing the caiculations trom Fig. 3, the heat transfer 


ve determined fall 


Inca aS TOMOWS 


efficient of heat transfer 


The use of “ca < temperatures 
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lu Pont de Net & Co \ ID 
k f ti W 
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a daM s Degree in Industrial Manag 
00 
chemical and processes. Mr. Grah Clean overall (0 
» lic 1 Professional Engit n the states of New 
York d New Jersey gives a gorous result 
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proximation method (based on 


) has shown a 15.25 in 

heat duty, whereas 
ites the need for 
and thermal 

the “step-wise 
changes in fluid 


Design ove 
ne that th 


156.0) 


O. OOS (hr) 


dirt factor 
prob 
but it Ot large enough so t 
yuld be selected Note, however! 
exchange area cak 
method is slightly 
c method 1s 
the standard appr 
exchanger under-designed 


ld lead to serious consequence 


i process pl 


omparison of “Step-Wise” to Standard Approximation 
Method for Exchanger Pressure Drop 

Now the exchanger tube and s! | 

be calculated by the use of th 
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method 


Discussion of Results 


examole 


Fig. 5—Comparison of “‘Step-Wise”’ to Standard Method 


Step-Wise’’ Method Standard Method 


Tube-Side Shell-Side Tube-Side Shell-Side 
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> 
tions versus the standard 
h oh 1012(184.2) fluid stream terminal conditx 
[ shell ID unit is required to fu Fe 
h h 184.2 1012 the standard approximation me aed 
156.0 Btu (hr)ift®) nly 3.25 ID t. Because 
jata were carefully compiled in 
l QV AS! 3,150,000, (270) (118.7) esults of the “sten-wise” calculations are the more reliable Tne 
98.2 Btu it Figure § shows the highlight a 
Combined dirt and f no fact Ii the smaller exchanger were inst dit would provide “= 
oe about 73.5 of the total heat exchange area re 
: guired j ill probabilitv this wou cessitate the in Be 
R 
sta tion of ap Wel ur complete rep wnt 
the under-designed” exchange! Until this second un 
could be rnst process Strean time would De lost 
Since the VUUS Te r reduced proport illy In ent case, th vdded ev 
juired by t inger is pense inc 1 because of inde cannot be 
shightly too sma istified } utr cost of 
excnanger tu levelopin ideg des fre sf In those 
juired heat stundarad wlan surf thy mate 
ipproximat ft., while aft ea fication fe 
tnat Caicula q it <sten-wis me i¢ » efron 
(Therefor Kimatior 
method give about 
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Low Capacity Flow Control 


IUGHOUT pet if rox By JOHN PROCOPI iny specific pump ts predictable within 
Operatior i vol Milton Roy Co n Ir acy This repetitive 


latiected 


which 
pumptr 

imeter, D 


nic 


| 


t uctly the « nal position 
pacing mechan 


np ig nare ontrolled volume 


» 
} 
pe 
meter nel mr mall value OD tor s satisfactory for 
nall \ Number trokes per ilue I I 
mounts of additives, defoamers, 1 preliminary calculations 
equation given above 
ot ir thr c IT 
nfl ence cor te ed 
capacity. Plunge 
~ course fixed for 
nstaliation However 
trun can contridute for obtaining in various flow units Capacity Varies linearly with changes 
ree { | proces ( K n either stroke length or pump speed 
} 2 There are many methods of effect 
| tv of led v ou » this variation. ranging f m simple 
n be expr th per min manu idjustment of stroking length 
ml. per hour 1.0013 
peed up to complet tomatic 
vO D°LNE)/K Data accumulated trom thousands djustment by means of control au 
P ty tual pump la tor ndicate al ctric signal from instru 
» that th metric effic y. £ of t trollers 
3 
~ 
“ee 
pen wp chen feeding svstems rel\ 
{ volume pumps to maintair 
t ! tream flow. M ial 
no t ty the nossihilit of 
7 
= 
t 
= sn \ mes fuel oi inhibitor lor CLEC 
} } il. of onl s illustrated by th 
a ‘ he process is mea ed Dy 
ectric pulses are trans ed ow ante 
a I \ waging a clutch on the controlled vo 
nur 
1} will then mmplete one suction-d schareve cvcle 
ny 
sm, the 
f addit 
ack ve i 
} ne hus n s also used for 
uiding octane appreciator to gasoline at pipe line distribu 
n stations 
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Odorizing 


me pumps can conserve 
re the flow rate 
ves must 
system throughput. In 
alr operated pump acts 
il gas odoriz 
pneumat controller 


mship of a | 
onsnip of adc 


rates an injection 
rate flow of the mat 


FLOW RECORDER 
PNEUMATIC CONTROLLER 


ODORANT 
STORAGE 


bow 4 
| 
san 
par s the final 
cont ry) 
— 
transmits a ‘ con ‘ iral gas) sig t ee. 
“eR 
the pump in direct proportion to flow. This signal cause a 
i positioner to reset a pneumatic piston operator whict ‘ Be 
djusts the pump stroke length | es x 
For example, an increase in natural gas flow rate results Oe is 
‘ 
nN automatic increase of the pump, thus bel 
= 
| n occasional change the basic ratio ts desired, it car ~ 
ng speed to a new value 
aR 
NTR VOLUME PUMF 
ry 
Anoths ste whict perated, controiled \ 
nm th mn cketch . 
accomy ving sketcn ‘ ‘ 
In this process, sodium naphthenate soaps moved ao th 
re ( COaS crude is d " 
\ p cont tron ol-to-water flow ~ i 
oller positic phragn valve so 
natut gas stream which drives th ‘ ” 
‘ 
rer d in t nse 
tie 
I} ccompanying drawing ilu >" 
tem f dorants which effects accu eri: ae 
Flow rate of the natural gas metered by a standard 7 ‘. 
flow recorder cont that has a lineal air signal ltput oan 
props ‘ This contro] 
‘nal is sent ft matic piston operator whict 
nk har t i 10.000-ohm potention 
p 
wan 
neo th mrt tor cthy proportiona ‘ +} sta’ 4 
creases, the | speed eases w ratio of : 
i crew ( Conant 7 
vant 
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Fiow Control Problems 


Centralized control though one panel of all process 
pumps, which are widely separated in a four-story building 


(See photo of panel.) 


2—A record, by a cumulative check on quantities 
pumped of total daily production 

}—Monitoring the chemical stream pumps so that at any 
time a standby pump can be inserted in the line as a re 


placement without disturbing overall flow of the chemic 


4—-Additional independent and automatic controlled 
regulation of the catalyst pumps in accordance with the 


temperatures in the continuous reactor 


Process ¢ pacity 1s re gulated by a large handwheel which 
adjusts the stroking rate for all the controlled volun 
pumps The handwheel actually re 
speed changer which acts through a 


1 cam shaft, as shown in the photograph. All pumps are 


ilates a mechanical 


reducer to drive 


actuated from this shaft by their own individual prot ai 


valves. Any pump can be cut out of the line 


Each pump is calibrated to deliver the exact amount of 


fluid required in the process when all pumps are operated 
at 30 strokes/minute. Different capacities for any given 
requirement, however, can be achieved by adjusting speed 


of the output shaft of the speed changer. The speed of the 


output shaft is indicated by a gage on the panel face, while 


th 


GRAPHIC TYPE CONTROL PANEL Used in Continuous process. rear he counter above the gage totals the actual revolutions 
ew al hye 


the camshaft 


Ihe total daily production is easily checked by reading 
1is tachometer counter. Since all pumps are controlled 


Continuous Polymerization 


from the one camshaft, and are operated at a Certain tota 


process capacity, multiplying camshaft revolutions by sys 


pletely automatic control using air-powered c tem capacity will determine the throughput 


wume pum is flow-control instruments, ratio After all these chemical streams have been properly 

ind lement eA fied in a blended, homogenized, and fed into the reactor process 
uch pumps on a continuous polymeriza control is effected through close regulation of the tempera 

ture. Once the reaction has started, catalyst teed 1s very 

! ' TOCK ’ mus Chemical streams are combined arefully controlled to maintain a proper temperature in 
ly, homogenized, and then pumped to the poly the reactor. A temperature controller transmits a 3-15 ps 

t reactor im proper proportions. In addition to control air signal to the final control ment a controlled 
<acting flow control requiren its, many other conditions the A;rovmetric tvI on the catalvst 


Typical Applications for Controlled Volume 


Process of Operation Fluid Pumped 


Purpose 


f iw Sod Sulfit 


a 
Taga 
2 
| 
2 
ire met. Some of these cluce siurry feed 
Pumps in Low Capacity Control 
% ¥ Anti-f Metering of anti-foam a t sid f charge pump n 
* | Make-up caust Me i addit f mak stic assures efficient s be g of 
4 Vaned Chars p ed by \ Pumy 
fa tating s 
‘ Deemulsif vit led addition of emulsifiers sures efficient separat 
Fines Inhit M ng of inhibitors finished gasoline streams going | 
Octane Ox tane Accurate e blending f t ators and gas 
nn 7 pipeline instrbut «tat ms and nes ‘ 
: Lub treating Caustic sod Efficient removal of naphthenes and acids from lube oil | 
Desaponificat ‘ ncentrated ack Red of ash wtent of fue by removing sodsu aphtl 
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GET THE DETAILS... 


send for your Fact-Filled copy of Cooper-Bessemer Bulletin 75 


Now, Cooper-Bessemer offers Bulletin 75 as your com- 
plete guide to the new GMVA gas engine-driven com- 
pressor. Taking the many desirable features of the 
accepted and industry-proven GMV plus big 
improvements in engine design and construction 

Cooper-Bessemer presents the GMVA bringing even 
greater economy and dependability to the 540-1450 


horsepower range. 


MOUNT VERNON, OHIO 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA 


New York, N. Y. © Washington, D. C. © Gloucester, Moss 

Son Francisco, Calif © Houston, Texos Seottle, Wash 

St. Lowis, Mo 

Son Diego, Colif © New Orleans, Lovisiona © Cooper-Bessemer 
of Conoda, itd., Halifox, Nova Scotia 


los Angeles, Colif Chicago, Illinois 


In this 22-page Bulletin you will find information on 
such subjects as: V-angle design advantages, streamlined 
scavenging and lubrication, cooling systems, automatx 
controls, double deck compressor valves, engine cut 


away drawings and photog iphs of typical inst illations 


To learn of these and other important GMVA ad 
vantages, just mail the coupon, or write to The 


Cooper Bessemer Corporation, Mount Vernon, Ohio 


THE COOPER-BESSEMER CORPORATION 


Mount Vernon, Ohio 


Please send me a copy of Bulletin 75 on the new GMVA 


compressor unit. 


City Zone State 


> 


~=Improvements on an Accepted Design 9° 
10% Reduction in Fuel Consumption | 
Added Horsepower, No Space increase 2 : 
: 
4 | | 
4 
1 
| 
ny 
q 


ing to current estimates the 1utomotive industry Will Duild and sel] 
19 How will vour gasolines perform in 


5,600,000 new cars in 1955. Accord 


new pa 


more than five 
these new engines throughout the vear? 


Engineer operates t ite combination « 
exact 


t mechanical, pneumatic, and electronic controls to duplicate road cond 


possible to create ibsolutely reprod uc ible tests 


wv i . . 


Ethyl Research can help 
you match your gasoline 
to the new 1955 cars 


- What is the best way to be certain that the 

gasolines you are planning to market this 
=r. year will give superior antiknock perform- 
= ance in the new 1955 cars—under all driv- 


ing conditions? 

Answer: Look to Ethyl Research. 

After twenty-five years’ experience in the 
design, development and improvement of 
chassis dynamometers for fuel research work, 


Ethyl Research people have developed three 
all-weather indoor highways—twoat Detroit ye 
and the other being constructed at San Ani 
Bernardino, California. hese new test ve Ou 
instruments will give you accurate and re- 
producible knock ratings that have proved 
far superior to testing on the road. 

No traffic impedes the engineers. No sud- 


Rear wheels of test car ride 01 ge re rs that ilat 


acceleration, hill ind other norn arriving 


den shift in the weather upsets the condi- 
tions. No shift of crews to other regions tor 
changes in season 18 needed. 


Here in our all-weather rooms, Ethy] re- 


search people can control climatic condi- 
tions, wind, moisture, temperature and ac- 
curately simulate car speeds and road grades. 
Here experienced crews can work every day 


L of the year, to tell you how your gasoline 

will behave in the ’55 cars on a cold day in 

Maine, in hot Arizona, in Florida or San Fran- 

cisco Every detail of these rooms has been 

designed to give faster and more accuraté 

} evaluation of your gasoline antiknock qual- 

ity —in any car — under any driving condition. 

Here production or experimental fuels can 

be accur itely compared to each other or to 
standard reference fuels. 

These unique all-weather rooms are an- = died 

other example of how Ethyl Research is per 45 


forming a valuable service to refiners 


ETHYL CORPORATION 


Research Laboratories 


164 West Eight Mile Rood, Fernd 0, Michigan 


2600 Cajon Rood, Son dine 


Test engineers check knock andspark advance a racce] 


erates to high speed’ on one of Ethyl's indoor ighwa' 


a 

¢ 

NZ 

Colifornic 
j 


Hold it!—is it good enough for 


What you see here is routine procedure on raw materials coming to 
Crane. There’s no unloading of the more than 3,000 incoming car- 
loads per year until the Crane Quality Control Lab gives an unqual- Better Quality 


ified O.K 
The extra care that Crane gives to raw materials, and similarly to 
every step in manufacturing, pays off in better valves for you. You in Valves 
an be sure that Crane stands for quality that results in lower cost in 
— for Every Need 


Bigger Selection 


the long run 

That's another reason why thrifty buyers prefer Crane valves. They 
know they're investing in better piping performance as well as pro- 
tecting against untimely and excessive maintenance. A mighty im- 
portant consideration in these days of high costs. And, surely, the 
main reason why industry keeps using more Crane valves than any for ill 


other make the 


HRIFTY 


CRANE 


General Offices: 846 S. Michigan Ave., Chicago $, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING 
CRANE'S FIRST CENTURY... 1855-1955 


(To obtain more data on advertised products see page 108) PETROLEUM PROCESSING, January, 
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Lis CRANE VALVES? 

- 
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Enthalpy Changes 


Use an equation of state if 
you have to figure them out 
says author Weber — p. 83 


Know These Words? 


Information for you on two 
familiar terms that are now 
@ part of petrochemicals — 
nitric acid and latex paints 


—p. 82 
Molecular Sieves 
| They're a new wrinkle in adsorption—p. 79 


In the Denariments 


Here is a quick spot check method for you to de- OTHER DEPARTMINTS 

. termine the gasoline content of absorber oil — 

P| +P +i 87 Personols 

an rac ices) P- Suppliers ee 

Another adsorption improver: silica gel treated 

with silver nitrate has more selectivity on propane- Infcrmetion Offered 

propylene admixture — (Patents) p. 9!. Advertisers’ index .. 

Whet's New! ... .. oo 


tditerials ....... Ain 140 
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Quick facts about the services and equipment Pfaudler 
offers to help you reduce corrosion and processing cost. 


Published by The Pfaudler Co., Rochester, mf 


Tall Story Lies Behind 
This Canadian Column 


Two-thirds 


fabricated from s 


How DPi, Leading Vitamin E Producer 


Maintains Absolute Product Purity 


\ | Ay | 
> Seventy-seven feet high. the column 
‘ , problem w get when you turn it over 
= to Pfaudler enginee: 
In tl ase, a imn needed for 
| diameter, it required custom fabrication 
atr 
thes tee Th 
et de 4 Giant umn has 40 sieve troys 
How to Cool Off a Heat Exchanger Problem . 
‘ an eat exchanas fixed et ent ment 
ay ; eu flanged or threaded an Oe n- To take the heat off that heat transfer Cut vour equ ment vot ur get the 
‘ nany position. And new produc- probier 1iscus t with your Pfaudler 1d Vantage i ur ised sé tion of cor 
ar. tior ne method make possibie rapid representative He has plenty of equip- struction mate " with Pfaudler glassed 
eo ‘ esas few as 7 days! ment to choose from steel and alloy columns 
(To obtain more data on advertised products see page 108 PETROLEUM PROCESSING January. 1955 


NEW SYNTHETIC ADSORBENT corn 


Thinking of Adsorption? 


Here's a new synthetic adsorbent that provides 


a different approach to the use of this process 


A Staff Report by the Editors of 
PETROLEUM PROCESSING 


oem PTION 


Ihe same kind of a job can be done 


( hemically, the new materials are 


Possible applications include 
} brought 
H Or f ‘ mp } t without kin 
The empty cavities have a strong tendency to 
re I ter mok that were driven off 
present 
that can pass 


And therein 


it selective 


4 
in three form powdere with } pacit {tw cted torm 
ip 
( ( ( | \ 
\ he high s 
the por 
oon Wi of 
pyi 
Gas purification; for example, removal of lies th ret of the material's ability 4 
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"G6. 1~—Water 


adsorption 
« 


\dvorbed on SA and 44 


New Synthetic Adsorbent 


WATER VAPOR PRESSURE. mm OF ig 


isotherms 


at 


PRESSURE (ma OF MERCURY) 


FIG. 2—Acetylene adsorption at 25 


oil TYPE MOLECULAR SiE VE LINDE 44 MOLECULAR SIEVE 

° 
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© 
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> | oT TED CARBO 
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4 ACTIVATED ALUMINA 
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BOILING POINT °C 
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200 
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PRESSURE (mm. OF MERCURY) 


FIG. 3—Adsorption of carbon monoxide 
and argon on the Type SA molecular 
sieve at 75° ¢ 


hydrocarbon separation, for example cular sieves 
A difference in diameter between 
straight-chain and branched-chain mol- ones. They ar 
st enough to be the essential sorbent for 
f mn whether such molecules can materials, anc 
he pore (4 to 5 angstroms in di carbons. The 
nd be caucht ont nt Capacities al 
Hence, the sicve schon tor ind at 
This is very helpful mix It can be 
rip nal wit? no x ting equip 


conomically 


the late 


cited 


Linde has been working 


by 


re particularly good ad 
water and other polar 
i for unsaturated hydro 
y have high adsorption 
low adsorbate concentra 
elevated temperatures 
used in many types of 
ment and processes. They 
tivated and re-used. They 


1940's and star 


Adverbed on SA but mot 44 


Table 1—Adsorption Comparison by Pore Size 


Not Adsorbed on 
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Isothermal Enthalpy Changes 


... Berthelot’s equation of state 


By JAMES H. WEBER 
Dept. of Chemistry and Chemical Engineering 
University of Nebraska 
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Berthelot’s equation of state 
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More precise results 


Table 2—N-Butane: Isothermal enthalpy changes 


Temperature F 


Nomenclature 


Subscripts 
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Table 3—Benzene: Isothermal enthalpy changes 
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York 7 
Ir mmation, it been demon 
strated that the Berthelot equation may 
: b to predict enthalpy changes 
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my with nee 
lict-R But 
Berthelot 22 19 16 14 1.3 11 1.0 08 
Berthe'ot 4.6 3.8 3.3 3.0 2.7 22 1.9 1.8 
mm Berthelot 68 5.7 4.9 4.4 3.8 3.3 3.0 2.7 f 
Berthelot 11 4 9.5 8.0 7.3 6.5 5.6 5.1 4.8 
Berthelot 10 4 16.5 15.0 13.3 11.5 10 3 9.6 
Berthelot 20 0 18 2 16 2 14.0 12 6 11.6 
t 
3 1.6 1.3 0.9 0.7 06 
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Table 4—Methane: Isothermal enthalpy changes 


Temperature F 


Table 5—Ethylene: Isothermal enthalpy changes 


Temperature F 
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past year has seen the com- 
pletion of eight jobs by TRECO, placing 
these companies in a more advantageous 
position in the highly competitive petro- 
leum markets of the nation. They now 
have the facilities to forge ahead in 
1955. 

The TRECO organization has 
achieved wide recognition for thorough- 
ness of design, quality engineering and 
speed of construction. 

To meet the challenge of 1955, RE- 
FINERY ENGINEERING Company is 
expanding its staff with top-flight men. 
Whatever your requirements in the Re- 
fining or petrochemical field, TRECO 


has the man power, the equipment and 


company aircraft to complete your job 


fast — anvwhere! 


In Canada — 
2 Toronto Street, Toronto, Ontario 


TULSA | TORONTO 
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X SPECIFIC GRAVITY OF ABSORBER Oli (LEAN OR RICH) 


Gasoline Content Spot-Check 


By THOMAS GARCIA B. wher 
Petroleos Mexicanos’ § Specific 


eos CHECKS of gasoline stripper operation in plants Specific graviti . 
bing gasoli 
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bsorb ne from natural gas are often needed mixture components a, /, « 

me ipidly than is possible by ASTM Standard Method Weight fraction in 
[)-285-5 mixture components a, « 

Here 1s a graphical presentation that can give plant oper Thus, for a two-component system consisting of absorber 
ors rapid approximations for the gasoline content of i and ab bed gasoline 
absorber to aid in plant operations 

Fig. | presents per cent gasoline in absorber oil versus where 


gasoline and 
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ibsorber oil specific gravities. The basis is the 


yn relationship 


and 
Sell Volume fraction of gasoline 
*™M w= chief hemust bor es UG* leurs 
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Mex P Rica, Ver Menxice and a wt rr t 
- his department The above relationship is calculated and plotted in Fig. 1 


PeETROLELM 


PROC SSINE January 1955 87 


q 
4 
802 804 B04 808 812 ‘ BO 820 
PECIFIC RAVITY A NE MIXTURE 
+f + | 4 te +— ; + 
| | ~ x 4+09 0 862 an ; + 3 
| ty 
J 
& 
muxtur 


Plant Practices 


! hacd ahsort pecific gravity of 0.8210 and for From Fig. 2. the c cted specific ¢ ties for the rict 
gravit f 0.6300. 0.6400. 0.6500. 0.6600 and lear ire determir i 
Rich Oi. S j 
joes not have a specific gravil I nO 
f { f fed before ng Fig. | 
From | 1, the me f C gas contents are 
read d 


sr P Comparison of the above to an actual ASIM gasoline 


‘ with Wi p hic xact 
60 60° F. The specifi cont locs 
termit in é the ans r al ct ns 
th 


BUBBLE 
wee FEED LINE 


CIRCULATING 
a LINE 


SUCTION 


REPRESSURE 


DISCHARGE 


‘ t P 1} trated tn the draw cttled fines and exc 


( t two conventiona A block 
th tire ‘ the botton he px ‘ to 
he tow ‘ x circ t taken Out Of Se 
| as piece of pe jep It pots can | ch 
he st not p hus t to 
< at OKC some nt the clo ar ex 
‘ 1. Consequently cok \ the coke fines coke fines 
fi tower unt lo k he 6 drain It syster has cc c 
th hed the top of the outlet from the tower clear, tl circulating some time, and has ex lowe 
screen ¢ the furnace charge pump pump takes suction from the top ol life and on-stream tin I j to 
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Du Pont's new polymeric additives help prevent 


engine sludge under low-duty driving conditions 


| Which of these two new lube oil additives 


will do most to help sell your motor oil? 
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Valves & Fittings 


TUBE FITTINGS 


Ne 


instruments 


EASY TO USE.....+-. 


From stock or on special order, you can 
get Swagelok Tube Fittings in any metal 
you require ranging from titanium to 
brass — in fact, any machinable metal 
or plastic. When you use Swagelok Tube 
Fittings every joint is leakproof No 
bothersome small leaks to cause shut- 
downs. Tubing is rigidly supported 
thereby avoiding vibration. No torque 
is transmitted to the tubing. Swagelok 
Tube Fittings can be used on heavy or 
thin wall tubing of every tube material 

including plastic Plus the fact that 
& Compressors ‘ ; ; Swagelok joints are easier and faster 
40-4 to make. Get the facts now 


FREE. For complete information write for 
the Swagelok catalog. Address Dept. D1. 


Miscellaneous 


n 


M PROCESSING, January 


WS Mig Dus < Pow jets I Flas furd 
695.869 (M ges Ak D tor bine 
694.98 kK H ) ( 
1.694.983 (Rocke Mig. R cont 
695.5 Abt 695.564 (Perry Nag Prim 
<9 “Mi ~siting f jwik R. S ‘ Diar 
“95 4 Borg-War Corr 
Cc . graduated pressure-responsi ve 
atalytic Reactors 
5.265 (M W ser 69 
Ar st 693.198 McKay Heath) Autor st ’ 
4 49 S Pag \ 
moving-bed hy« 49 & Bark Mie 
‘ McDow Mi G = 
oy Hartma & 6 Mas ‘ S14 (M 
perry Prod 693.5 McD and Miller) Feed 
specting mat > 693.8 H Sate 
M } ™ £01 8 ‘ R 
Ma M ¢ &M 
693.8 M H Reg ‘ 
Energy 
4.4 4 
Brush therr 
‘ Fon 
a 
5 
Pumps 
693.149 “AB 
) (Smith's Jacking Systems Lid Pump anisey 
Hod A A M HOR id 
‘ Ha 
| W abt A 
‘ 
king ‘ ” ag 
E. 140th Street 
PETROLE btain more data on advertised products see page 108 93 


breaking time of eight 


tern States Petrole 


1g of ¢ pacity 7 
specifying KEY-KAST fittings because KEY-KAST offers 
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these outstanding advantoges 

ilt it, and to the 

s construction Greater wall thickness throughout — for increased 
structural strength 


weldable U-bends were se 
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ping system of this efficient 
ance against erosion 


i more refineries, in fact, are 
Lower unit cost 
Meet A.S.M.E. and A.S.A. Codes 
Rigid testing and inspection to meet high standards 
of quality 
There's a Key-Kast fitting for every alloy piping need. 
Write for complete information. 


Since 1916 . monufacturers and developers of 


products for high temperatures and pressures 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO ¢ TULSA © HOUSTON © LOS ANGELES 


* page 108) PETROLEUM PROCESSING 


cy 
Serve New Unifiners of... 
| 
weeks, the new Unifiner of 
»., Inc., Houston, Tex produ 
ever thar ne pated 
§ the men wi ined and 
7 salty of the r terials used 
KEY-KAST 180° 
lected to serve the 
new Unifiner. More a 
| 
lo obtain more data on advertised products January, 1955 


PROCESSING PERSONALS 


tions will be taken over by Dr. Robert 
K. Smith, chief of Houdry’s explora 
tory research section 

Wheeler G. Lovell, associate d 


rector of research at the Ethyl Corp 
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vice-presidents of the Standard O 
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Arthur T. Proudfit has been elected Wavbright joined Esso’s Eagle Work 
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... the special alloys 
good where other 


ERI 


of Ampco Metal chat help you 


are some of the properties 


keep production up, costs down: 


@ Excellent resistance to corrosion 
certain media 


in 


High tensile and compressive strength 
Unusual resistance to wear from abra- 


sion, erosion, and cavitation pitting 


High physicals at extreme tempera- 


tures 
@ High rate of heat transfer. 


® High impact and fatigue values. 


Because it combines all of these quali 
ties, Ampco Metal is often called The 
Metal Without an Equal 

No matter what you do — whether 
you work in the chemical or process 
industries, refine oil, run a steel mill, 
make 
any of hundreds of other jobs, you can 
It 


saves operating headaches and pro 


Stampings, generate power, or 


make Ampco Metal work for you 
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AMPCO METAL, INC. 
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Producers of ... “The 
Metal Without an Equal” 
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good where other metals fail 


These versatile special alloys fight 
wear, Corrosion, impact, fatigue; give 
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why they are widely used in such tough 
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exchanger components, slippers and 
screw-down nuts for blooming mill 
service, aircraft 


parts dic valve 


bushings, and other punishing jobs 
Chances are Ampco Metal can help 


you, too. It's available in sand and 


centrifugal castings, sheets, plates, 
bars, tubes, extrusions, welding wire 
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Suppliers 


Ohio. a move di ned to meet the the foundation's grants for research 
j ‘ as in the past 


prefabricated pipe of 
ALC ( ustomers in the chemical Headquarters of the subsidiary are 
r 


nd px cum processing fields it Bound Brook, N. J., where a $2 


The new property ft two 000,000 office and manufacturing 
Dwiidings on 16 Cr ol nd in af plant was completed three years ago 
ndustrial area some )} miles north of for precipitation activities. Sales offices 
Cincinnati. The plant h i present in New York, Pittsburgh, Chicago and 

spacity of approximat tons of = San Francisco will remain unchanged 


neg tr ingin 
MICO. M Pfaudier Co.—-John P. Eberhart 
manager of the sales subsidiary 


Sales Co of Portland. Ore 
CEC Instruments, Inc.—-Eugene D 

Jettler resider | nein 

Foxboro Opens New Calif. Plant to resident field engines 
harge of the newly formed Seattk 


office, at 1904 Third Ave 
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Completion of the San Leandré 
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Allied Chemical & Dye Corp. 
ty Stupp to vice-president of the 
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Catawissa Valve & Fittings Co. 
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National Aluminate Corp.— Robert 
H. Mudwilder to technical representa 
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to district sales manager of the new 
Denver, Colo., district sales office 
William Bowles to district sales eng 


neer 


Western Supply Co. Richard 


Moses to sales and service representa 


tive of the heat exchanger liviston 


for the West Virginia area 


Expansion, Transition 


Girdler Co., Gas Processes Division, 


has transferred the southwestern rep 
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more than double the area now avail 
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Fielden Instrument Di, has a new 
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BECKMAN RESEARCH INFRARED 


SPECTROPHOTOMETER 


For those who require the utmost in accu 
racy and resolving power, the Beckman 
Model IR > i the unquest ned choice 
Experience has shown conclusively that the 


outpertorms all comm« al instru 


power, 


accuracy, Wa ienethn accuracy, 
treedom trom stray 


k ground abs 


beam double-monochrom 
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at 15 microns ev 


on per ent measuril 
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Liquid and gas cell compartments 
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t¢ mperature 
ontrolled bath 
True tran ance recording through Mem 
ardizauon. No cell matching. Wavelength ac 


wavelength precision, | mys 


Select an instrument today that will do 

tomorrow's jobs. See your Beckman Field 

Representative about the superlative IR-3 
or write for Data File 93- 23 
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BECKMAN INSTRUMENTS, INC 


FULLERTON |. CALIFORNIA 
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THERE Is 


MUCH 


THAN MEETS THE EYE 


Here you see carefully qualified Midwest welders 
erecting the boiler feed piping in a new public 
utility steam-electric generating station. What you 
don't see are the many other highly skilled men 
whe contribute to the high quality of Midwest Piping. 


First, there are the expert piping engineers who 
prepare the job for fabrication. They simplify the 
field work and make sure the difficult operations 
are done in the shop. And they often moke sugges- 
tions that improve the design and reduce the cost 
of the piping. 

Then there is the experienced shop orgenization 
(working with the most modern equipment) that 
delivers to the field subassemblies which are 


accurate in dimension, correct in alignment, 
thoroughly cleaned, heat treated when necessary, 
carefully inspected and tested . . . ready for 
erection at lowest cost. Both the shop and field 
supervisory personnel have come up through the 
ranks and know every phase of the operations . . . 
how to assure the customer the most for his money 
when he buys Midwest Piping. 


MIDWEST PIPING COMPANY, INC. 
Main Office, 1450 South Second St., Si. Levis 4, Mo. 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 


SALES OFFICES: NEW YORK CHURCH ST. + BOSTON 27-426 

FIRST ST. © LOS ANGELES 33—S20 ANDERSON ST. + CHICAGO 3—79 

WEST MONROE ST. + TULSA 3-224 WRIGHT BLOG. + HOUSTON 2— 
1213 CAPITOL AVE. + CLEVELAND 14—<616 ST. CLAIR AVE 
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POWELL VALVES ...THE COMPLETE QUALITY LINE... POWELL VALVES 


POWELL 


FIG. 1559-—150-Pound 
Steel Flanged End 
Valve. Sizes 1” to 4”. 


the complete quality line—offer many outstanding 

these new Lubricated Plug Valves, such as quick and sure 
! a positive seal when the valve is closed 

re available with screwed or flanged ends; single, screwed 

1 gland types, and in Sem-Steel, Carbon Steel, Bronze, 

Monel Metal, and Stainless Steel. Semi-Stee! valves are 

ind 200 pounds W.O.G.; Steel valves, 1580 and 300 pounds 


FIG. 3059G—300-Pound 
Steel Flanged End Valve. 
Sizes 6” to 12”. 


W.P. Sizes from 1° to 12°. Valves in sizes 6” and larger can be 
furnished with gears for gear operation. Distributors located in 
principal cities. For descriptive literature—or help on valve prob- 
lems—write direct to 


2.0n0.... 109" year 
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The Hard Way to Buy a Refinery 


Buying a petroleum refinery in ‘‘pieces’’ from 
different sources, each with its own design 
standards and materials specifications, is some- 
what like buying a watch the same way. An ex- 
pert can put the units together and make them 
work. But it’s a lot simpler, and usually more 
economical, to buy the complete ‘‘package’’— 
assembled and already running when you get it. 

When planning a new refinery, or modernizing 
an existing one, there are many economic rea- 
sons why it pays to have a single contractor 
responsible for integration of the entire project 
These include centralized purchasing power; 
shorter and flexible construction schedules: 
uniformity of design factors in process equip- 
ment; and the elimination of duplicate con 
struction managers and their staffs 

The M. W. Kellogg Company, world’s leading 
designer and builder of petroleum refineries, 
offers a complete ‘‘packaged-plant”’ contract to 
the petroleum and petro-chemical industries. It 
covers process engineering; plant design and 
construction of the entire job, including off-site 
installations such as tanks, loading facilities, 
docks, roads; supervision until on stream; and 
2 production guarantee. We welcome the oppor- 
tunity to discuss with you the many advantages 


of The M. W. Kellogg ‘‘packaged-plant”’ contract 


PETROLEUM REFINERIES 


ENGINEERING FOR TOMORROW 


THE M. W. KELLOGG COMPANY, NEW YORK 7, N.Y 


The Canadian Kellogg Company . Kellogg erna 4 at 
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All-Molded Plastic Valves Are 
Strong, Corrosion-Resistant 


New Small Thermistor Has 
High Speed Response 


gases, controlled atmospheres and car- 
rier and fuel gas, and for the dissocia- 
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As simple as 2 plus 2—when you can recover 85% to 


92% of the slot energy as mixing energy, you'll find 


your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


recovery when and where you want it. 
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Series C 
Side Entering Mixer 


New Three-Way Air Line Valve 
Has Toggle Switch Control 


Series C 
Top Entering Mixer 


Plug Seals Off Leaky Condenser 
Or Heat Exchanger Tubes 


Series A 
Side Entering Mixer 
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easy-spinning adjusting nut... clean grip on pipe, no 


Removable Rubber Inserts Made 
nger For 55 Gallon Drum Lining 


» + efirst guaranteed housing, won't break 


or bind ever. Every wrench individually tested before oe Dron 
Jrumserts 
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LINEUP OF WORTHINGTON 2-cylinder gas compressors at Frontier Oil's 
new Tonawanda (N.Y.) refinery. Units are rated at 600 hp each 


new refinery gets Worthington compressors 


At Frontier Oil Refining Company's big new refinery in Tona- 
wanda, N.Y two Worthington type BDC -2 bal 


nced-opposed gas 


mpressors have gone to work in the two stage compression of 
hydro-carbon gas mixtures. By selecting Worthington units, Frontier 
ire of 

Sn h, wihratior ,; operation. Two throw crankshaft with 
crank t at 180 degrees gives opposed piston action 

Low-« f nstallation Packaged design provides quick and 
Lack of vibration permits location on small 


In chemical plants and general industrial installations, these 
Worthington units are paying off in dependable operation. You can 


use practically any type of drive to power them. Like all Worthing- 
ton compressors, they are equipped with the exclusive Feather* 
CUTAWAY ViEW of Worthington balanced-opposed com Valve lightest, tightest, most efficient valve made 
pr - Note low houette. modest foundation reauire Remember, no matter what your capacity or pressure require- 
mer 1 double-t “ inkshaft which permits as ments may be, there’s a compact Worthington steam- or motor- 
many a Pp of cylind to be arranged on single driven compressor to fill the bill. Wnte Worthington Corporation, 
Compressor Division, Section K.3.5, Buffalo, N.Y K35 


* Reg 

“SE the Werthington 

Cerperetion [Exhibit in 

New York City. A lively. 

infermetive displey of 

product developments 
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the home. Park Avenue 


end Street.” 
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Only Worthington Compressors give you Feather Valve Performance 


Y-Types Balanced Angle Balanced-Opposed Direct Connected Gas Engine 


Processine. January 


q Pay ~ i 4 opt 4 4 
Frontier's 
4 
a 
“4 | a 
| 


Whoft’s New! 


New Instrument Recording Pen 
Has a Year's Supply of Ink 


fed from a Clear, hermet 


ESSO STANDARD OIL COMPANY has been operating semi-auto 
matic loading and unloading svstem that is « ip ble of pumping a record. 
| breaking 100.000 barrels of heating oil or gasoline every five hours between 
the Bayway Refinery and the new Rahway River Tank Field in Linden, 


| New Jersey, approximately four miles away. 
| 


| Phe project consisted of 18 seasonal storage tanks, each having a 
capacity of 150.000 barrels: a giant 30-inch above ground Lanne which 
} stretches over two and a half miles: a network of thousands of feet of 
} smaller inter-connecting pipeline ind a centralized control house that 

permits loading and unloading operations to be carried out through the use 
ofa push-button instrament panel. Other facilities included a 5000 barrel 

ipacity comungled products tank, pumps, and 4 product shipping pumps 
With the exception of tankage. the project was designed, engineered, and 

} constructs The Kulpan ¢ orpora tion 


hie pipeline control s \stem ind tank field are now a functional 


monument to teamwork ind production im the petroleum industry 


high level planning with which Kuljian serves the petroleum field 
pretuminar design to production ean be made available to vou 


ever and whenever vour plant requires expansion modernization. or com 


Centrifugal Chemical Pump Is | ple tere plac ement. I Lpertenc d Kulsian engineers are prepare d to discuss vour 
Simple to Inspect and Repair requiren nis to assure the success of; vour next project u hy not call wa 


since th 4 let pump rotatin write us today 
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engineers + constructors 
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include a corrosion resistant catch 


basin integral with the pump case, 


cover to guard against acid spray, and 


svn 


thet rubber deflector and stain- 


ess steel labyrinth to guard against 
cid and acid fumes entering the bear 
nes and grease lubrication. Materials 
f construction include a choice of 


Alloy 20 or cast iron. Byron Jackson 
of the picture a Co., Pump Div P. O. Box 2017 
Terminal Annex, Los Angeles 44 
Calif 
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SEE AIRETOOL AT WORK! 


Convincing proof of the rapid and efficient tube main- 


lone by Airetool equipment can only be fully 


- complete line of 


f ner ead oO fit every size of 

na the powerful, high- = 

vide xtra-husky driving torque, 
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em- 

iny oT ind 
know that Airetool Tube Main- 
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Word f but ft picture we'd 
t than tell you—so ask your nearest Airetool 
ntat for a demonstration just name the 


Sulfur in Petroleum Is Analyzed 
Rapidly with Combustion Unit 


ugh trequency induction 


covered by 


. ASTM Bomb or Lamp methods can 

Just one of the many efficient AIRETOOL combinations for rapid, 
bearing motor, shown here with a single-expansion type cutter agrcemMen WIth meth- 
head, and the G-800 ball bearing thrust quick-rolling expander =. One compiete a ysis requires 15 
from initial weighing t 


hiret fuction field, after which the operator 
votes fis attentior uulrating 


ne combDusuon 


SA randgescence in 
Seo 


i 
= Lindberg Laboratory Div 2450 W 


PETROLEUM PROCESSING, January 


= 
/ 
_| 
“a 
- — 
by 
‘ 
| 5 
construction that pe 
if, furs \ 
computat Operation includes 
lodometric Method 
bis gases which pass through an acid solu- 
‘ ) ssiun ang a 
f furnace generates temperat ires in ex 
; MANUFACTURING COMPANY f F.. bringing the sample 
REPRESENTAT j 
BRANCH OFFICES New ¥ Philodelphic 


FLUID 
* grades of CRACKING 
CATALYST 


for better fluidizing, circulating 
and attrition characteristics 


in any fluid cracking unit 


DESIGNED TO MEET ALL FLUID UNIT NEEDS 


The importance of particle size distribution 


— for fluid units with low linear 


and performance of Cyanamid's three new . 
gas velocities, adequote dust 
t 50/60 disengaging space, excellent 


F llowing extensive research into existing (Light) cyclone and Cottrell efficiency, 


id cracking unit needs, these grades were low bed density needs. 
developed to cover the entire range of re- 
quirements. Now you can readily select the 
grade best suited to your unit operation and — for fluid units with moderate 
secure a higher degree of catalyst utilization fescat to high linear gas velocities, 
through proper fluidization, circulation and 60/70 adequate catalyst recovery 


reduced attrition. These grades represent a (Intermediate) equipment. 
le ra , identified for your convenience 
by their Particle Distribution Index 


1 , — — for fluid units with high linear 
his is another advance in catalyst develop- locit d od " 

gas velocities, mocerate sen 
ment that makes AEROCAT your most eco- erocat 75/s5 


geging space, limited recovery 
(Narrow) equipment. 


e low CO,/CO ratio in flue gas 


@ high isobutane yield 


@ excellent heat, steam and 


— all good reasons why & out of 10 users of 
fy AEROCAT Fluid 


For details, write for a new technical data 
heet “AEROCAT—Particle Size Distribution,” 


or discuss your needs with our Technical 


AMERICAN Gyanamid LOMPANY 


30 Rockefeller Plazo, New York 20, N.Y 


in Conede: North Americon Cyonomid Limited, Toronto end Montreel 
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"SHELL ond PIPE UNITS. Te * five units installed in a leading 
pet eum refinery 


"Patented 


CLEAN... 


NEW YORK @ PHILADELPHIA @ CLEVELAND © CHICAGO 


Keep 


Heat Transfer 


Surfaces 


SPECIFY 


Exchangers 


F you ere all “gummed up” with a tough heat transfer problem 

Vogt Scraped Surface Exchangers wil! provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the b ghes? rate of heat ex 


change between the product and the cooling or heating med 
The scrapers also continuously agitate the fluid and assist re 


moval of solids from the unit 


DOUBLE PIPE EQUIPMENT js available in two types; EXCHANGERS 


for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids: and CHILLER f use with e 
refrigerants such as ammonia, propane, and F n. Both pe 


have 8” jacket pipes and 6" inner pipes with scrapers 


SHELL AND PIPE TYPE UNITS are designed for use with volatile 
refrigerants and for heating fluids with steam or sir 
mediums. They consist of large welded shells each containing 
seven 6° scraped pipe sections 

Vogt Scraped Surface Exchangers serve profitably as oi! chillers 
crystallizers, and heaters in many processes in the petr 

chemical! industries. Their apo ation to your heat transfer or 


lems will receive the prompt attention of our Engineering staff 


Write for Bulletin PE-1 
HENRY VOGT 


MACHINE 
LOUISVILLE 10, KENTUCKY 
Branch Offices: 


ST. LOUIS @ DALLAS @ CHARLESTON, W. VA. 
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What's New! 


Impervious to 


ACIDS 
; CAUSTICS 
SOLVENTS 


*non-contaminating 


Needle-Valve Buret Control 
Eliminates Stopcock Problems 


Chemiseal Teflon 
Jacketed Gaskets 
fer stenderd 
flenges and 
Gloss-lined steel 
connections. 


Chemisea! solid Teflon 
Snep-on Geskets for 
conicel-end gless pipe. 


Chemiseal Teflon Jack- 
ered Goskets for Corning 
Process Telemetering conice! Flenges. 


Free Trade Literature 


Chemiseal Gaskets 


Here are Gaskets that will seal against any chemical your 

process equipment and piping | | nd then some 

With proper installation, they v | st i iong as the equip 
{uly 


ment, corrosion-wise 


And they are made specifically to suit every connection prob 


em every pipe and nozzle materia requirement whether 
glass, ceramics, stainles Karbate Haveg, glass-lined 


steel. etc 


ire designed to protect these 

mpact strength — by 

“ct to permit a posit 

Solve your gasketing problems one 
Catalog No. TG-953 


UNITED mew sensey 
SIATES FABRICATORS OF duPont TEFLON 


es hrewgh the 


dala on @d\ 


ind will pe ions requir ; 
f glass th ' 
4 
’ 
N. M y ; \ 
av 
N.Y 5 4 
* 
( Vo. 34 f Car 
= 
Bulletin 9100 d Autocor 
( t ( t \ St 
M 
Hydraulic Surge Manual 
69 
trol with pneumatic sur 
i +} osuly piping mats rial & 
pensatior 4 ‘ con providing the nece iry 
pany letterhead to Cook Electric ( e seal at low bolt load pak 
MageniLast Div.. Cl ind for all. Write for 
Dp \ lise R Card a 
Vad 
sor statior ( , {ir de 
tion and. installat Hudson Eng 
neering Curp., Fairview Station, Hous “ae 
ton. Tex 
Circle No. 36 on R Card ee. 
FUM PR J 1955 To obtain more products sce page 108) 12] 


4 What's New! 


Bulletin ATIC-929 discusses ises 


D Sstrument requirements nterrogative 
measurement ind supervisory con- 
ol rol 


Communicat 
W Augusta B I 
Cw 37 R ( 
Air Pollution Report 
\ presents cK ANIC 
underlie r NOTR ( ( 
ptio P cusse 
| “te \ 
ge j Ir Hy 
giene | ndat Ar | 
( Vo. 38 


AVAILABLE 


Oil-Water Separation 


PIPE AREA 
AND e. G W ( 
6 W St.. N k 
VENTURI N.Y 
PATTERNS 
\ 
‘ Petroleum Processing Index 
for 1954: including subject and 
ithe nae xes f 
nsist on 100% pipe crea HOMESTEAD LUBRICATED PLUG VALVES ” af 
y xvoid costly pressure losses. If a slight restriction is unimportant, pas 4 
-d worthwhile savings can be made by using our Venturi type valve MecGraw-H Pert m Publicatior 
a Your choice of ports is only ONE REASON WHY you should buy 330 West 42nd St.. New York 3¢ 
ond use, low priced HOMESTEAD LUBRICATED PLUG VALVES. N.Y 
\ 40 } ( 
o HERE ARE ALL TWELVE 
. bing Est emely tolerance Detween sealing su Thermocouple Elements 
ead eal with ant and ind Dare tInermoc Iiple 
Form No. 14 
Star 
1 Vv ( ( 
FOR CATALOG AND COMPLETE DETAILS MAM COUPON TODAY ay, 
Witheut ebligetion, send Reference Book 39—Section 5 | 
on MOMESTEAD LUBRICATED PLUG VALVES 
NAM E Venturi Valves 
a MPANY | 1] t fi 
ADDRESS | tight shu Va P-K d 
AD ciples of these and contral_and bar 
VALVE MANUFACTURING COMPANY stock valves. P-K Industiics, Inc., 
Serving Since 1892 Porete Ave., North A 
“ P.0.8OX 43 CORAOPOLIS, PA Circle No. 42 on R Card 
PETROL PROCES J 


on, oil 


At 
Monel gives Esso aS 


a high level of 
performance Fitting Monel internals in Monel-Clad top of frac- 


tionating tower. Top ections of tractionating towers 
ire protected from corrosion by Monel cladding. In thir 


in fractionating rier es bbe 
tower tops 


About t 4 1 stillat | 
Fawle rehi Le | \ 
Ol De | nt i ind 
W ler, Ltd.. it is the lar ref { 

e anvwt 

One t 

ther i lage a pr il ! | t 
~— the top sect M { 

ihble caps, Monel pipe, Monel-Cla 

Whe i after the t 
ngle i still is | M 
at ,ers br ik ‘ ! 

i \ra a, Ir 

he Middle ka 


Reasons for choosing Monel The INTERNATIONAL NICKEL COMPANY, Inc. 
For one thing, Monel costs less per pound tl ' y 


s able to withstand the rrosion. Furtl 


the wavy it stands u to the various rros I 


PETROLEUM PROCESSING pas 12 


3 
ributor pipes, trays, bubble caps and fittings are esd 

mer | 
< 
fort itself t y 


WEDGEPLUG 


NON-LUBRICATED 
STEEL PLUG VALVES 


STOCKHAM 


_.VALVES AND FITTINGS 


ere 
\ 
Sac Write for 
cost? WEDGEPLUG 
Catalogs 
fi WEDGEPLUG VALVE COMPANY, INC. 
# NEW ORLEANS 25, LA. 


An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT e BIRMINGHAM 2, ALA. 
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What's New! 


Self-Priming Centrifugals Hazardous Gas Detection 
Selective Hydrogenation 


for non-corrosive service can measures Concentrations as low 
with platinum catalysts: Forn pump liquids containing solids It is 5 parts per billion for combustible 
No. 4347-A-EX2M_ describes group by volume and ‘4 the size of suct materials, carbon monoxide, hydro 
and step selectivity as related to reac pening: Bulletin W-395-B2 hydrogen sulfide oxveen, and 
tants and reaction conditions and gives scripuon, performance ct cteristic us hydrocarbon and organic com 
iMstracts tor 10 I patents neern in } ain en I 4 1s B 
ng hydrogenation platinum with Capacities to Ad tis p hon es and principles 
Baker & Cx Inc Astor St ng d Sales Pron Dey Worth op I Coope Inc 
Newark 5, N. J ngton ¢ p.. Har NJ Su. B 


( e No. 43 on Reply Card ( vo 49 R vo. 30 R ( 


‘ 
New Receiver Recorder 
for pneumatic and electric trans 
mission systems Spec if P4 
j lescribes features of recorder. receiv 
ind ntegrator and gives typ 
ssuring circuits, specifications if 
q plications ind recorder! selection 
Bailey Meter Co 50 Ivant Rd 
4 lieve nd 10. Ohio 
Circle No. 44 on Reply Card 
5 
a Positive Displacement Metering 


of process liquids with p Kles 


proportioning pump: Bulletin AP-S4 


lescribes the Hills-McCannameter 
; for metering flows from § c.c. to ¢ 
gph with pressures up t 0.000 ns 


Hills-McCanna Co., 3025 N. Wester | 
Ave., Chicago 18, Ill 


Circle No. 48 on Reply Card How one refinery eliminated 
ee scale build-up in compressors 


20-Ch”": Form 108A 
tions and information on corrosion Oakite Airefiner No. 52 Call your Oakite Technical Service Req 


ond prevents scale formation— raw on. He'll study your cleaning 


| est er merrate the heer 
applications af d working characteris 
cuts downtime, maintenance terial and method. He'll keep check 
cs € irpente ce oO Allo } 
that get top qualit 
Tube Div Linion. N. J qua 
‘ Circle No. 46 on Reply Cara ery ha 
der Thar P 
for half a Whar Oak ite Fi 
with high strength and corr " 
sion resistance for use in high tem The Oakite Mar ‘ ed the jack 
perature oil refinery equipment: Super with Oakite 
Alloy pamphlet describes uses, phys 
finer N and set uf 
Cal properties, Compositions and in . 
stallation Universal-Cyclops Stee 
Corn Dept 21. Bridge lle P Res Manif tempe ¢ ‘ 
Circle No. 47 on Reply Car more Gcescaing, f . ‘ 


Electrostatic Precipitator Cleaner 
Provumeg that 


device which operates aut ( 
always pays ¢ nsule 
matically and continu sty bulletir 
on “MI Rappe gives operating prin “ay 
‘Ne 


ciples, component illustrations, and a 


c 
summary of its features. Research-Cot OAKI i E petroleum service division é 
trell, Inc., 405 Lexington Ave., New : 


" 4, ¥ 
7; . 
York 17, N Y Technice! Service st in Principe ties of U.S. ond Conedo 
Circle No. 48 on Reply Card 
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Whet's New! 


infrared Gas Analysis Floating Roof Tank Vapor Seal centrifuges, blenders, glassware, and 


j methods applied to light hydro with no moving parts, climate- ovens: What's New for the Laborator 
The Application of Intrar. proof and non-corrodible: Bulletin TS gives descriptions and prices. Scientific 
Ga heacribes the Tubeseal” system. giv- Glass Apparatus Co., Inc., Bloomfield 
‘ nves a detailed examp of ng specification and llustratior N.J 
; f ‘ Hammond Iron Works, 630 Fifth Ave Circle No. $3 on R Car 
f infrared and mass spec ( No. $2 on Reply Card 
d Magnetic Energy Spectrum 
nd aboratory chart and laborator guipment 
r Perkin-Eln Laboratory Equipment Catalog tine: The Palo Ret hows the 
k, Con ncluding | met wavelengths of the visib ultra 
| R, ( spect if trons 
1 price pment 


Organic Chemicals Properties 


on n SO synthetic 
offers a complete ganic chemicals: booklet F-6136 
es pravitie por | s, solu 
and diversified line of ties in wate ling, freezing 
open cup flash p $s. Carbide and 
reodorants for petroleum Carbon Chemicals Co., 30 E. 42nd St 
New York N. ¥ 
and allied products Circle No. $8 on Reply Car 
, No longer need the products of the petroleum industry inflict upon their 
users the obnoxious odors resulting from the mercaptons and sulfides in their Methyl Cellosole Acetate 
processing iS a SOlvE oO ellulos ic 
| Years of development work and product-testing have culminated in a com- tate and other cellulose esters: F-86273 
¢ plete line of Alamask® reodorants that can successfully mask the objectionable r physical propertie necific 
: odors of many petroleum products. Check this table to see which Alamask reodor- tions, solubility with resins and phys 
ants will solve your malodor problems ogical properties. Carbide and Car 
( he cals Cx ) | Lond St 
. New York 17, N. ¥ 
ao x x ‘ 

= terial for organic reactions: booklet 
scm ntains chemical and physical data 

x ses in phthalic-type alkyd resins, up 
1 BuL x x x x x ing f drying oils, and Diels 
Monsanto Chemical St. Louis 4 
ce x M 
x 
ox + + ( §7 on R Car 
ms x x x x x 
0.19 ] x x x x x x 
0.20 x SERA Refractory Concrete Manual 
4 Rhodia’s chemists and engineers, experienced in odor abatement and waste tory and insulating aggregates; Refra 
ui disposal, will provide technical assistance to you in your efforts to correct tory Concrete Manual describes mix 
malodors proportions and aver te kine 
For complete information on these new, highly-effective reodorants, write ctory cement f 
thr n nsulating vaiues struc 
today to Rhodia, Inc., Industrial Reodorants (“Alamask”) Division, 230 Park g value 
ural design, reinforcing, and indus 
Avenue, New York 17, N. Y 
i pplica s. I ers Atlas Ce 
2 nent Co., Lumnite Div., 100 Park 
i. New Yor 
Circle No. §8 on Reply Card 
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CONSTRUCTION BY 


A company 
and ambitions of the n 
‘ .. as old a their year 


as competent as the 


Within the Procor rganization, these factors add up toa 
ubstantial a i isset 
that has « é lie ful i grea i 
construct erable ‘ I t 
t » do i ¢ ill 
with com ‘ 
P ( l i vel r 1 f ] pped 
in le pa ne 
Id P ( « iplete le é ing 
Pr ent ‘ ‘ 1¢ 
of ind tact est expre 
the t their pati 


PROCON 4 


PROCESS CONSTRUCTION 
1111 MT. PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 
PROCON (CANADA) LIMITED 


0 ADVANCE ROAD 
ORONTC 18, NT 
COMPANIES 
. 4 (GREAT BR TAIN) LIMITED 
112 STRAND, LONDON, W.C.2 


4p “SG 
27 ' 
— 
| “ 
AAT 
* 
of experience and 
i When your plans for the future include a construction 
project, talk it over with a Procon engineer 
PETROLEUM PROCESSING, Janua é see page 16) 


TO MAINTAIN HIGH PRODUCTION 


AND REDUCE DOWN-TIME... 


ESSO installs 7,956 Anaconda Cupro Nickel, 30%-702 Tubes 
in condensers and coolers at Bayway Refinery 


ANACONDA 
tube pert nce case histor for Condensers and Heat Exchangers 


PETROLEUM PROCESSING, January, 1955 


() \ Nich 2 infor t these f | 
\ \ Nick 2 Dept. TD. \ Can 
\ ters \ \ Br Lt 


What's New! MEASURE, CONTROL LIQUID DENSITY 


continuously and automatically with the 


. 
Electric Proportioning Control tr | 
in compact form for processes rinco PnSi 0 


ler ND47(7) describ equipment 
i/4 es equipme Process industries will welcome the new DENSITROL—the 
precision instrument that gives o continuous reading of density 


and circuitry for controllers, recorders 


ancl nic nronporti il con- 
and indicators with proportional con in flowing liquids such as sugor syrups. brine, acids. DENSITROL 


trol lo jjusting action 
OF achiOn, electrical indicators or recorders con be located remote from 
duration-adjusting action 
Gurali agju the sampling chamber itself. If desired, DENSITROL can be 
Northrup. 60 FI 42nd St New 
eae. linked with control mechanisms for outomotic regulation OF 
York 


intormotion on temperature and pressure ranges, calibrations 


ond other specifics, request Bulletin W-3 


fu al Buile 
t n O-97 @ s uses, physical prope ith 
ge, hand! ind toxicity wi 
nat © “Santolene J.” Mon our Floors 


| 
in Explosive Atmospheres: 


EXPLOSION-PROOF 
at } r ¢ rn Siw) 
ca wor Cort SINGLE-DISC VA 
Atlant Blvd los Angele 2? Leader n rei pr n¢ n POLISHER 
No. 62 L E n-Proof F M yh 
te M s. Th I ke f 
savings. A free demon trat nw prove : 
maintenance ts. Mail coupon tod 
REPRESENTATIVE USERS include 
@ E. |. DuPont de Nemours Co. @ Douglas Aircraft Co. 
a @ General Mills, Inc @ Shell Pipe Line Co. e The Upjohn Co 


J | LINCOLN-SCHLUETER FLOOR MACH. CO. 1251! West Von Buren Street, Chicago A ittinois | 


BARRETT automatic Lincoln EXPLOSION-PROOF AUTO-SCRUBBER 

Filling ond Crimping Equipment Lincoln EXPLOSION- PROOF ngle-t SCRUBBER ond POLISHER | 
for handling grecses and other And arrange f FREE DEMONSTRATION ads 
viscous fluids e | 
@ No operctor required 
@ 100% air operoted ce | 
Fills, secls, stomps ond counts lug Zone Stote 


cover poils. Output of 15 poils per 
minute. Write for details on instolle 
tion to meet your requirements 


BARRETT 
Manufacturing Co. 


O Box 8096. 4 Texas 


Schluctler 

FLOOR MACHINERY COMPANY a, 
125) WEST VAN BUREN ST.. CHICAGO 7, LO 


WORLD S MANUFACTURER OF THE MOST COMPLETE LINE OF FLOOR MAINTENANCE EOUlP MENT 


hh ] btain more data on advertised products see page 108 129 


‘ 
No. 59 a 
4 
New Pressure Vessel Steel a 4 
PETROLEUM PRocESSING, January, | 
| 


PRESSURE SYSTEM 
PROTECTION 
WITH 
FRANGIBLE DISCS 


t 


‘ing dato sheet file. It’s free! Write for it today! 


at FRANGIBLE DISCS, INC. 


PENNS GROVE, N. J 


Long life is assured with Phoenix maximum strength 
flanges. Forged of mild steel, they are available in a 
wide range of styles and sizes. Meet ASA requirements 
and ASME and ASTM specifications. 

NEW CATALOG! 

Send for free brochure showing Phoenix Complete Line. 


FLANGE DIVISION 


PHOENIX MANUFACTURING CO. 


Catasauqua, Pa. Joliet, Ill. 


YOUR CATALYST FINES... 


> 
arres 


their excope means co 
dded costs and annoyonce to your neighbors 


MMC CATALYST FILTERS 


replace cyclones and electrostatic precipitators and offer 


* complete catalyst retention © low pressure drop 


© hi-temp service © low maintenonce cost 


Write for literoture requesting Bulletin 


Another engineered filtration service 
using porous stainless steel by 


MICRO METALLIC CORPORATION 


13-L SEA CLIFF AVE. ¥————~__ GLEN COVE, N. Y. 
PALL 


YOU CAN STILL GET 
THESE POPULAR REPRINTS 


REFINERY INSTRUMENTS— 
WHAT MAKES THEM TICK? 


A serves of 8 articles by Cornelius E Shannahan. instrument 
engineer with M. W. Kellogg Co. dealing with the four basic 
refinery instruments pressure temperat tlow level 
plus sections on controllers. control valves and pne umatic 
> 


transmission—40 pages $'4 « 4. paper bound 


VAPORIZATION EQUILIBRIUM CONSTANTS 
AND ACTIVITY COEFFICIENT CHARTS 


4) working-scale charts (2) equilibrium constant charts for 
the hydrocarbons from methane to 700°F. boiling point, and 
20 activity coefficient charts’, plus a description of how to 
use them—48 pages, « 11. paper bound | 1949 $1.50 


ADDRESS READERS SERVICE DEPARTMENT 


4, 
PETROLEUM 
PROCESSING 


330 West 42nd Sect, New York 36.N « 


| 
supervised experimental work, our 
have acquired wealth of highly 
| | 
od | 
| 
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| | 
MAXIMUM STRENGTH 
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LOOK INTO THE 


FUTURE-—-LOOK INTO PETROLEUM PROCESSING 


what’s ahead for 


Petrochemicals. the fast 
growing offspring of the world’s 
fastest changing industry. will 
make a tremendous new market 
for all process equipment in 
the next ten vears. WU rite for 
free plant directory and market 


information, 


) 


processing 16 an indus- 
try constantly building a new plant to 


make new products for fast changing 


markets. Obsolescence is more rapid 


than inany other major industry. Today 
it is geared to mass production of high 
octane gasoline for 10:1] ratio autome- 
bile engines. Tomorrow it will be making 
rocket fuel, new jet fuels, and svnathetic 
fuels if necessary. The industry moves 
fast. thinks big and spends big. 

If vou make process quipment, com- 
ponents lor process equipment or mate 
nals which can be used in petroleum 
processing, you should concentrate 
your sales and advertising effort on 
this industry for the next ten vears. It 
will be the biggest market for process- 
ing equipment. To sell your product to 
refinenes you need ialized sales at- 
tention—salesmen and engineers who 
really know the complex industry and 


its many problems lo do a real adver- 


PETROLEUM 


tising job vou need a alized publi- 


geared to that industry 


cation 
Petroleum Processing is preferred by 
more of the real buving factors in these 
important buying elements of the in- 
dustry: Plant engineering and mainte- 
nance staffs... Plant process design 
engineers... Home office engineers 
Research and deve lopment personnel 
nginecring and construc thon firme 
Petroleum Processing has the balances 
editorially to serve all these elements 
It is the only publi ition that has the 
quantity of circulation needed to cover 
all branches more than the effee- 
tive curculation of the second pruabolic a- 
thon It has the backing of a vreat 
paper publisher to hee it 
ahead of the world’s fastest changing 
madustry lo sell more process equip 
ment in the ten big years ahead—ad- 


vertise for those sales, NOW. in Petro- 


A McGRAW-HILL 
PUBLICATION 


leum Processing 


PROCESSING 


330 WEST 42ND STREET, NEW YORK 36, WN. Y. 
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Replace Still Convection Surtaces.., 


Air Preheater 


| 


In purchasing new equipment — or modernizing existing equipment — one 
way to save impressive amounts of capital as well as operating expense 


is to design for .jungstrom Air Preheater 


such greatly increased heat liberation 


il tubes can generally be 


Wherever 


You 
Add to this the proved fuel saving the higher product quality... 
zreater throughout possible wit! .jungstrom and you will see why the 
Fuel, sjungstrom is an eminently 


ical piece of equipment to be 
ned 


n. This can in itself more than pay the cost of 


You 
Need n these days of high fuel costs and skyrocketing demands for 
] nsider a Ljungstrom whenever 


petroleum products, every refiner ould 
LJUNGSTROM equipment ts being purchased or modernized. Call or write 


The Air Preheater Corporation for complete details. 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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What's New! 


Plastic Pipe, Fittings & Valves 


for petroleum products for 
peratures from 40° F. to 170° I 
and made of thermoplatsic multi-poly 


mer: Bulletin 80-A gives general prop 


tem 


erties, chemical resistances, sizes, pres 
sures, and installation, tabrication and 
price data American Hard ine ne! 
Co., 93 Worth St., New York 13, N.Y 


Circle No. 63 on Reply Card 


Compressed Air Water Traps 


for automatic drainage of wate! 


from compressed air inter-coolers 
ifter-coolers, receivers separators and 
rip points: Bulletin No. 2022 gives 
ses, specifications, dimensions, Ca 


pacities, and prices. Armstrong Ma 
chine Works Three Rivers Michigan 


General Purpose Additives 
for fuel ool and gasoline 

ubricating oi; corrosion imbhibitors 
asphalt anti-stripping agent and others 
Bulletin No. SP-33 gives physical and 
chemical properties, suggested applica 
tions and chemical reactions for 
tertiary - butylamine, tertiary - octyla 
mine, “Primene 81-R"” and “JM-T 
and “Primac JMA-T.” Rohm & Haas 


Co., Washington Square, Philadelphia 


CARTES 


5. Pa 


Circle No. 65 on Reply Car 


Graphite Centrifugal Pumps 


ranging in size from 25 to 2000 
gpm. at 20 to 100 ft. head in 6 models 
Bulletin &54 gives construction fe 
tures, corrosion resistance, dimensions 
ind performance charts for Imper 
vite graphite centrifugal pumps Falls 
Industries, Inc., Aurora Road. Solon 
Ohio 


Circle No. 66 


m Reply Card 


Ball-Bearing Swivel Joints 


for use on expanding, contract 
ng or pulsating fluid or gas lines 
Catalog G-4 describes complete lin 
and gives operating data and typica 
ndustrial applications. Chiksan Ci 
Brea, Calif 


Circle No. 67 on Reply Card 


Boiler Water Level Controls 


and safety devices with oper 
ating specifications; pocket size Bu 
tin SC-S includes contractors’ discount 
and net price sheet McDonne!l 
Miller, Inc., 3500 North Spauldin 
Ave., Chicago 18, Ill 

Circle No. 68 on Reply Card 


PROC FP SSING 


PerROLEUM 


‘ASME 
CODED 


Complete design, enginecring 
and fabricating facilities for 


buildings, pressure vessels, 
stacks, barges, staging. 


GT. MARY IRON WORKS 


FRANKLIN, LOUISIANA - U.S. A. 


GET YOUR FREE COPY... 


of the 1954 Editorial Index for PETROLEUM PROC. 


| ESSING. It is now ready. and we'll be glad to send vou yours. 


Circle No. 40 on the Reader's Service card in this issue | 
(you'll find it between pages LO8 and 109), fill in your name 
and address, and drop the card in the mail. We'll do the rest 


—The Editors 


IAN 


for 
automatic 
pressure 
control 


MANOSTATS 


They remember your vacuum setting Doe GREINER Ct. 


even after shutting down system 


‘ th } Gr ‘ 
re 
sé t 3 le- 4 Bulle 
oy 
signec 
or t 
cate i dep. i 
For complete information, write for Constant ‘ 
Pressure and Vacuum Contre! Bulletin 


Sars 4 
4 
7 
THE ST. MARY STAMP IS THE STAMP OF SUPERIORITY_ 
COMPLETION AS PROMISED! 
hy 
Circle No. 64 on Repty Card — , — ie 
“ay 
| | 
| 
— 
 anary le tain mor it id see page 108 133 


What every reader of .. 


PETROLEUM 
PROCESSING 


It's Snap 


BALDWIN-HILL 


should know! 


ONE-PIECE PIPE INSULATION 


Extra Light Density 


@ Easily Cut and Fitted 


Six Foot Lengths 
Resilient, Flexible 
Q Won't Break or 


Crumble 
@ Easy to Paint 
Highly Efficient 
@ No Coarse Fibers 


Baldwin-Hill 


COMPANY 
1601 BREUNIG AVE., TRENTON, N. J. 


Kelamerzeo, Mich. Huntington, ind. Temple, Tex 


POWERMOUSE en 
CEMENT 


Q Takes Rough 
Handling 


By) Easily Nested 
Non-Corrosive 


By) Won't Rot, Decay, 
Mold 


@ Lower Applied Cost 
@ Factory Applied 


Vapor Barrier 


Send for bul- 
letin with 
data on how 
to apply, 
properties, 
selection 
help, sizes 
and thick 
nesses avail- 
able 


What's New! 


Volatile Liquid manne 


for moving 
propan 
from tank car 


H-609-B1 


nd “LPGA 


Recording Spectrophotometer 


rino th 
nz ine 


Emulsified — Coatings 


properties 


to weather 


uses, descrir 
ng and methods 
for kold Weather 
Bitumuls & Asphalt Co 
St.. Perth Amboy, N. J 


Circle No. 72 on Rey 


Graphite Combustion Chambers 
production of hydrogen 


ribes the chamber d burner noz 


for the 


zles with recom cessories 


nstallation and oper nm procedures 
National ¢ 
N. ¥ 


73 


Inert Catalyst Carriers 
made of lat 


FA-49A4 


butan nnhydrous am 
Bulletin As gives specifica 
tions and mance curves for 
q LPG” units for trans 
4 ferring volatile guids and sidua 
vapors. Worthington Corp., Holyok 
Mass 
Circle No. 69 on Reply Cara 
f 0 
pp ultraviolet to near 
d range Bu ics nes 
4 f 220 to 270 Beckman Dis 
| Beckman Instruments, Inc., Fullertor 
: Cir No. 70 on R Card 
| Industrial Chemicals 
ncluding boror sodium, potas 
hemicals: P ict Catalog wives 
vs | descriptions, properties pplications 
i Sting of ink ret verants 
| Ar rican Potash & Chemical Corp 
4 
~ OW 6th St Aneeles 54 
Calif 
y Circle N 71 n Reply Card 
| 
hoth indoors and exposed 
1/A 7-A-l and Specification 
tion proper 
appiving 
, 1200 State 
| 
YY) Circle No. 1! on Reply Card 
4 ocx MONO -KOVER INSULATING CEM 
folder describes “Celite 
(2, types, and advantages concerning uni 
~ ma etc Johns-Mar ¢ 
E. 40th St.. New York 16, N. Y 
“- Circle No. 74 on Reply Card 
lat m advertine roduc Pave Perr PUM PrRrocessir << 


THE FOXBORO COMPANY, 911 


An unbeatable 


pyrometer 


Or any range 


between -300° 
and +2800'F. 


. . . no batteries to standardize! 


TOPS in simplicity unequalled in its com- 

iccuracy, sensitivity, and speed of 
response th malog Potentiometer with 
thermocouples gives you unerring 


temperature measurement for any range up to 


bination of acc 


Featuring sustained accuracy of “% of 
an instrument of laboratory 
withstand the severest indus 

recedented from maintenance is 
result unique Dynalog design 

s no slidewire, no battery to standardize 
no gears, belts, or high speed revers 
There's nothing to wear and cause 


*Reg. US 


models provide full 


‘onds standard, or as 


Single 
scale pen 


ferret 


as 1 second without extra cost. The Multi- 

Record Dynalog provides 
3 

of up to 6 points at 6 second intervals. Both 


types give the ien low cost of 


color-coded records 


circular charts 
Dynalog Potentiometers are also used for the 
measurement of »xidation-reduction poten 
in which the 

nverted 


i to a de milli 
are available for pneumatic 


copy of Bulletin 427-1 which 


gives the whole story 


NEPONSET 


= 
uo 
“ge Pq 
— \ trouble ne slidewire 

| — Pa 

200 

3 
ry 
preci 
trial 
Un; 

the : 

There volt signal. They 2 

There or electric control fy 
Gead space 
AVE. FOXBORO, MASS., U.S.A. % 
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INTERESTED 
IN 


UNIFINING 


FOR 
DESULFURIZATION 
AND 
UPGRADING 


United Refining Co 
Warren, Pennsylvania 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


@ Harshaw is the exclusive producer of the Union Oil 
I 


Company of California cobalt-molybdate catalyst 


used in the recently announced “‘Unifinir 


desulfurization 


1g 


ind upgrading process. This rugged, commercially proven 


catalyst is supplied in the form of cylindrical tablets 


conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 
of California. Stability at high temperatures permits 


repeated regenerations if and when necessary 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 

1945 East 97th Street, Cleveland 6, Ohio 

Chicago 32, lilinois © Cincinnati 13, Ohio © Detroit 28, Michigan © Houston 11, Texas 

bos Angeles 22, California © New York 17.N.Y Philadelphia 48, Pennsylvania 
Pittsburgh 22, Pennsylvenia 


* Trodemeort of Union Company of Colifornic 


PROCESSIN 


1. 

it 

iY | 

2 

7 

7 

"4 fain more data on advertised products see page 8) NG. January. 195‘ 


What's New! 


Controlling Viscometer 


can measure, record and con- 
rol viscosity automatically and con- 
nuously; bulletin describes “Ultra- 
Viscoson” with 1S petroleum and 


petrochemical processing 


Operates 


4 cc sample. Bendix 


sistant plasticizers and other uses; 24 


polses 


Phthalic Anhydride 


applications; 
Prat from 
650 I with 
Aviation Corp 
incinnati Div 3 W. 3rd, Cincin 


cent! 


zero to 


trom —109” to 


for resins, solvents, flame re 


page booklet g 
cal and chemical properties, reactions 
compatibility with resins and methods 
of handling. Monsanto Chemical Co 
St. Louis 4, Mo 
Circle No. 76 on 


ves applications, phys 
Reply Card 


Maintenance Improvement 


through planned programs to 


improve service and reduce costs 
booklet DR-954-5, Get Better Main 
tenance, describes services in the 
measurement of effect: 


veness, Organ 
maintenance, and establishing 
Anderson 
om 150 Causeway St 
Mass. 


izing 
maintenance 
Nichols & 


Boston 14 


Standards 


Bayonet Tank Heaters 


for minimum installation and 
maintenance cost: Bulletin No. 3006 
describes Cal-Fis series BH and 
BW with horizontal installation al- 
lowing tank fluid levels as low as 
ft. without exposing heater, gives 
drawings and specifications Draver 
Hanson, Inc. Box 2215 Terminal 
Annex, Los Angeles 54, Calif 
( \ 78 on Reply Card 


Business reply cards are in 
uded in eact ssue of Pet 
m Proc gt st ye 


+} frst pa ¢ this sect 
pag 
Lic ili “cis 4 
sponding to the numbers at the 
1 of each item. Then fill in 
the rest of the card and drop. it 
n the ma N P Stage s re 
red 
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1955 


builds longer lasting 
refractory linings... 


That’s why it pays you to use this hydraulic 


setting refractory for temperatures to 3000F 


Blazecrete*® linings last longer because 
they resist spalling, withstand slagging 
action, not harmed by 


and are rapid 


temperature changes 


Thus 


maintenance 


you cut dows on refractory 


costs—and you save on 


labor costs, too, because Blazecrete goes 


on fast. For troweling, just mix Blaze 


crete with water as you'd mix ordinary 


concrete then slap-trowel it in place 


When gunned, it adheres readily with a 
minimum of rebound loss. Either way 
Blazecrete may be applied easily with 


out laborious ramming or tamping 


Three types of hydraulic-setting Blaze 


crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 


stored safely for use as needed. 


3X BLAZECRETE—For 
through 3000F. 


temperatures 
tor 
heavy patching, especially where brick 


nusually effective 


work is spalled or deeply eroded. Excel 


lent for forge furnace linings, lime kilns, 


*Reg. U.S Pet. Of 


Whether you gun it... 


burner blocks, soaking pits, and indus- 
trial boilers 


STANDARD BLAZECRETE 


peratures through 24001 


For 
Makes repair 


tem 


work easier and less costly. Can be used 


by boiler manufacturers to replace fire 
Suitable 
with 4X 


Blazecrete 


L.W.BLAZECRETE 
through 20001 


clay ule in wall construction 


tor use in Combinatior 


and L. W 


Blaze 
crete 


For temperatures 
An insulating refractory 
light in weight, low in thermal con 
Adaptable 


many other applications 


ductivity and economical for 


Send tor brochure RC-28A on Blaze- 


crete and its Companion material, Fire 


crete* the hydraulix 


castable 


setting 
refractory for making 


special shapes and lin- 


ings. Write lohnas- 
Manville, Box 60, New 
York 16, N.Y In 

Canada, 199 Bay St 


Toronto |, Ontario 


or slap-trowel it... 


Johns-Manville BLAZECRETE 


(To obtain 


more data 


on advertised products see page 108) 


BUILDS BETTER REFRACTORY LININGS 


137 


Circle No. 75 on Reply Card 
| | 
J-M BLAZECRETE a 
¥ 
Circle No 77 on Reply Card " 4 
a 
| 
| 
any items received in “What's 
New!” ¥ ll find them facing Ss fr 


A MESSAGE TO AMERICAN 


INDUSTRY . ONE OF A SERIES 


Capital Spending Plans for 1955... 


Here Good News 
About Business Prospects 


1, 1955, American industry is now planning 


to spend within o per cent ol the amount it Is 
spending this year on new plant and equipment. 
This is the tensely awaited result of a check-up 

t completed by the VieGraw-Hill De partment 
of Kceonomics 


Hundreds of companies, by far the 


rgest number in the eight-veal history of 
these MeGraw Hi | surveys cooperated 
the check ip Combined, thes represent 29 
per cent of all industrial employment ind 
over Of) pet cent ol employment in the 
dustries where « ipital investment ts | rh 


est. Such a broad cross section constitutes 


PLANS FOR CAPITAL INVESTMENT 


ae 
Percent 
henge 
95 
A A wa PLANNED 955 
A 2 $ 9.249 $ 6.598 
Pe eum 4 4875 4° + 
as 49 
sportal 
4 92 64 
tie 3 
- 4548 4 4 4.206 2 
4 ‘ 4 5 
ted totes Deportment ‘ mmerce hose Not o! Bont 
McGraw Department of Economics 


tPetroieum refining, included under both All Manufacturing 


Petroleum Industry s included only once in the toto 


a reliable gauge of the plans of industry as 

a whole. 

What is the meaning of these plans, detailed 
by the table below, for capital investment next 
year? Is it good or bad news, so far as it con- 
cerns the prospect of continuing prosperity? It 
is to this crucial question that this editorial is 


addressed. 


Key to Prosperity 


It is not only good but very important 
business news that American industry 
plans to spend in 1955 almost as much for 
new plant and equipment as it is spending 
this year. The reason it is important is that a 
high level of activity in the capital goods in- 
dustries is universally recognized as a particu- 
larly potent ingredient of prosperity for the 
nation as a whole. A dollar spent for capital 
goods is spent again and again for wages and 
materials. Its stimulating effects, called by econ- 
omusts multiplving effects. move through the 
economy in much the same way that a pebble 
tossed into a pond creates a widening circle of 
ripples. This is one reason why there is such in- 
tense business interest in the surveys of plans 
lor capital investment. 

Here are the principal reasons why the results 
of the McGraw-Hill survey are a good omen for 


continuing prosperity: 


j 
a. 
: 
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1. American industry is demonstrating 
that it does not need the stimulus of war- 
created shortages, or a rearmament boom, 
in order to maintain a very high level of 
capital investment. 

The slight decrease now planned for 
1955 will still maintain a level only about 
1} percent below the all-time peak al- 
tained in 1953 under the stimulus of a de- 
tense expansion boom. 

2. Capital investment promises not 
merely to stabilize at a high level, but ae- 
tually to increase as 1955 goes on and thus 
give renewed stimulus to business. 

The level of investment now planned for 
1955 by industry — manufacturing, petro- 
leum, mining, transportation, communica 
tions and utilities — is within 5 per cent of 
1954. Contract awards for commercial 
construction — stores, office buildings, 
warehouses and other service establish 
ments —as compiled by the MeGraw-Hill 
publication ENGINEERING News-Recorp, 
indicate a substantial increase in 1955. 
Thus total capital expenditures by all bus- 
iness may be very close to this year s total. 

Actually, in the fourth quarter of 1954, 
business capital expenditure Ss. as reported 
to the U.S. Department of Commerce, are 
down about 2.5 per cent from the average 
for the vear as a whole. So there is a good 
chance that during 1955 the annual rate of 
capital investment will rise above this 


present level. 


Effect of Tax Changes 


The plans reported by the MeGraw-Hill sur- 
vey are preliminary plans, reported at 
ginning of the period of business budgeting for 
1955. As budgets are completed, new projects 
may bring the total expenditure that is planned 
even closer to this year’s figure and thus make 
an even greater contribution to continuing pros 
perity. 


But it also cannot be too strongly emphasized 


that these are plans; they are not accomplished 
investments. As such they have the vulnerabil- 
ity to changed conditions that characterize any 
plans. 

There is some indication in the results of the 
McGraw-Hill check-up that one change in con- 
ditions recently made bv the United States gov- 
ernment has had an important stimulating eflect 
on plans for business investment next year. It is 
a liberalization of the allowances for deprecia- 
tion. Apparently encouraged by this provision, 
most of the smaller companies are planning to 
maintain or increase their purchases of new 
equipment next year, whereas during the past 
three vears their expenditures have been declin- 
ing. This is obviously a development that 
strengthens our economy ; 

\ government insensitive to the key impor. 
tance of capital investment by business, both in 
providing prosperity and in raising our stand 
ard of living. might easily destroy the present 
plans. One of the easiest and surest means to do 
this is excessive taxation of business profits 
which are the key ingredient of business invest 
ment. Whether the extraordinarily constructive 
program recently enacted by the federal gov 
ernment in the field of business taxation can be 
sustained remains to be seen. If it ean be sus- 
tained, the remarkably cheering plans of 
business for capital investment in 1955 
ean readily become firm foundations for a 


continuing prosperity. 


fhal are 


ness and pre 
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EDITORIALS... 


There Are Still New Worlds Ahead 


|! YOU read this page regularly, you will recall tha 
last N 


vernber we gently chided ne petroleum 


processing industry for being so slow in awakening 
the possibilities of applying atomic energy as a 

ing tool 
Ihre week ifter that editorial ippeared we were 
1 to a pre nference at which Standard Oil 
Ld f nt Co. announced plans for a $250,000 
rator nd a $l-muillion research program for that 


to find it how te use atomic energy 


We take no credit for our editorial bemg responsible 
 SOD’s move. Long months of planning obviously 
announce nt 

3 j nd the inagement of SOD and 
nt Standard of New Jer € for the courage 
i i is led to invest vast su in 
nad Kir W ) j t that ther in our 
in own rei progr in 
wht of what SOD is doin icl ill find 

lu let np. 43 of u i 

1} f ull new worlds to be conquered 


it's 25 for the Refining Division 

, HIS r the Refining Division of API is cele 

j { t er anniversary. It was in January 
t nstitut directors approved the plan for 

f the API into three divisions 


rkcting and production 


1} neral reorganization was designed, accordin 
| t t the Ut to provide adequate 
nta rvanization hereby institute activities 
f t pal ipated in by the member 
it per nsideration of pecific 
ting t in Hvision 
\\ M_ Iris! f Atlant Refining Ce was the first 
f the General ¢ ttee of the Division of 
Ret nd its secretary was R. P. Anderson, re 
“ist on the institute st iff T} ¢ pers mnel 
d, but the aims of the Division have not. It 
in part, to provid forum for the discus 
on-competitive problems particularly per 
pecialized branch of the industry 
W rtily congratulate the Division on the suc 
nd constructive existence it has had during 
Ss year ind we fully expect its activitie 
praiseworthy during the next 25 
Get Your Figures in, Boys 
k ARLY this year the Department of Commerce 
° \ ndertake the 1954 Census of Manufacturers 


first since the 1947 Census. It will cover an esti 


275,000 manufacturing establishments, includ- 
those turning out petroleum products and chemicals 


Ihe census is designed to gather basic data on such 


ns as employment, payrolls, hours of work, cost of 


materials consumed, power equipment, water consump- 
tion, value of products shipped, and the like. These 
facts about your own and similar companies, when all 
collected together, represent one of the most helpful 
services which our government performs. They will 
be used many times during the next several years (per- 
haps even by yourself) in making decisions on plant 
expansions and locations, product development, and 
many other matters 

You may think you never call on the Census Bureau 
for statistical data. Yet, many of the facts that you 
get from API and similar associations came originally 
from the Census reports These data, which are so 
important to you, would not be available if you and 
others in the industry didn’t supply the raw material, 
so to speak, in the first place 

What can you do to help? If you have the responsi- 
bility of seeing that the report forms for your plant 
ire properly filled out, or if your boss asks you to 
supply some of the necessary data, do it completely 
xccurately and promptly 

The quality of the final census in the long run de- 
pends on the quality of the data you supply 


Even Engineers Can Be Threatened 


()! R hats are off to the various foundations—the 
Ford, the Carnegie, and others—in their vigorous 

stand against the false accusations and half-truths 
thrown at them in the recent majority report made by 
the Reece committee of the House of Representatives 

Arguments in political philosophy would seem to 
have little place in these columns. We hold no particu- 
lar brief for or against congressional investigating com- 
nittees as such. However, they do seem to us some- 
vhat in violation of the principles of the republican 
form of government—though perhaps not yet reaching 
the police state. These principles provide for three main 
divisions in the government: executive, legislative, and 
judicial. And somehow it has always seemed that the 
ob of investigating belonged to the executive arm, with 
of course control and direction supplied by the legis- 
lative and judicial branches 

The point is that—beginning with the famed Tru- 
man committee of World War II days—both the Sen- 
ite and the House have seen fit to establish investigat- 
committees. For the most part, these committees 
have conducted their work in businesslike and demo- 
and by democratic we mean to include 
fair play, hearing out both sides, and sticking to the 
truth 

it has therefore been a disappointment, and a point 
well worth taking warning from, that the newest con 
gressional investigators have been no improvement 
wer their predecessors. They have overstepped the 
onds of decency. They have used half-truths. They 
have denied the accused a voice and a chance on the 
witness stand 

These are tactics American business has had to fight 
for many a year. Let’s hope it has learned to stay on 
guard and can continue the fight. Big government is 
more than a “dirty word.” Look at Malenkov's Russia, 
Hitler's Germany, Mussolini's Italy 


cratic ways 
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For HYDROFLUORIC ACID 


Anhydrous or Aqueous 


pee General Chemical 


chicago, 


@ Cleveland, Ohio 


To Supply Your “HF" Needs “aie Wherever Your Plant May Be... 


(,eneral (Chen eight strate from commercial to reagent 
General Che mical geare 


di 
ty if 
ntry. Located 
lifarr +} 


If you use “HI 
hydrous { 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N.Y 


a 
d 
4 gro" 
j 
d putts 
Pitts, 
essential acid only way it woour service can 
nt) 
A\lied 
(hemico 
in Conede The hemical Company, Limited * Montreal Terente * Vancouver 


® Just how the Petroleum Industry is going to meet the 
requirement of doubling its refining capacity in the next 
twenty vears is bevond our calculatior 


What we do know is that it will call for W vatt’s shops 


to keep moving pressure vessels into refining plants the 
country over, as this one is going into service in the Lake 


Charles plant of Cities Service Refining ( orporation, 


3 ‘ = 
a 
a 
“a 
‘ 


